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ABSTRACT

The REACT 1I computer program simulates port and
shipping operations for movement of cargo by sealift.
Port and berth chararteriatics, ship types and charac-
teristice, cargo types and amounts, and shipping routes
are input.

Modei output consists of cargo generated and de- !
livered by type and port, ship and port utilization, and |
ship operating costs. The model output is designed to
assist the logistics analyst in assessing shipping and
port operations. Output summaries for each port include
its use by each ship and the amount of cargo that
entered and left tho port.
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SECTION 1 |
INTRODUCTION

A computer simulation model known as REACT, an acronym for Requirement

*
Evaluated Against Cargo zransportation,l wa3 developed by Research

Associates Incorporated for the Integrated Sealift uYtudy to simulate the

T ——

movement of ships transporting cargo among ports. The purpose of REACT was

to establish the interrelationships among the number and types of ships and

v o

their delivery patterns and schedules in sealift operations in order to
satisfy time-phased cargo requirements.
As nev applications arose, the REACT computer program was modified,

but these changes were never fully documented. Consequently, in order to

TSR,

interpret REACT results accurately, it was necessary to examine these

changes andi to make corrections and additional revisions to meet current

ey T T

needs. The revised version, designated REACT II, is dccumented in this
report in complete form. Individual modifications are not identified.

This report describes the overall operation of the model an.! its sub-

routines, its system characteristics, input, and output. A general de-

scription of the original REACT model is provided in Appendix A.

o YR B T e YT T

L onmad it

*A complete listing of references is given on page 99,
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SECTION 2
SYSTEM CHARACTERISTICS

2.1 OVERVIEW
In the simulation of sealift operntions with the REACT II model, cargo

is generated at designated ports of embarkation (PCE°s). As ships arrive,
the cargo is loaded and the ships then sail to destination ports where
cargo is unloaded. The ships then sail to other POE’s, loading and unload-
ing -argo on their routes. The cycle continues until all the cargo hes

been delivered.
Since all ports cannot accommodate all types of ships and all ships

cannot accommodate all types of cargo, restrictive criteris are input to

the simulation model. Figure 1l represents the interrelationships of ships,
porte, anG cargo in the system. The intersections of two circles represert
(a) cargo types that can be handled ut each port, (b) cargo types that can
be carried by each type of ship, and (c) ship types that can enter each i
port. The intersection of all three circles represents (d) ship operations i
that satiefy all input conditions, i.e., ships carrying acceptable cargo ;

o 4 s Bt Lkt

e T e e

! loading or unloading at acceptable ports.

et b

2-2 SHIP CHARACTERISTICS
2.2.1 Ship Description
] Ships are defined as specific types according to the following !
characteristics:
* Cargo types the ship can carry
* Cargo capacities in weight (long tons) and voliume (measurement

A Ty e o o g

tons)
* Draft at full load (feet)
* Sustained speed (kﬁots)
* Daily costs of operation in port and at sea (dollars)

* Transfer system(s) used, with an adjustment factor for

s s i e A Mt e ol

multitransfer svstems (see Cargo Handling Rates,

Section 2.4.4)

1
cm 2 e
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Figure 1 - Interrelationships among Cargo, Ships, and Ports
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* Port berthing preferences (see Berth Selection and
Queue Operation, Section 2.3.2)

* Capability to change home or delivery theater when
leaving the ship pool (see Ship Pool, Section 2,2.3)

Initially each ship in the system is assigned a ship type, a time at
which it becomes available to transport cargo, and a routing schedule which
defines the group of ports it may enter. In the simu.ation a ship loads
only acceptable cargo destined for a port which weets the following re-
quirements: (1) it has a facility the ship way berth at, (2) it is on the
ship’s routing schedule, and (3) it has a depth greater than the ship’s
draft.* The ship is loaded tc B0 percent of its volume capacity unless
that amount is greater than its weight capacity, in which case the ship is
loaded to its weight capacity.

2.2.2 Ship Routing

The model allows three different types of ship routing. A ship as-
signed an itinerary travels to ports on a pre-determined route. An itiner-
ary is defined as an ordered set of not more than ten ports. The model can
accommodate ten itineraries.

Ships not assigned itineraries travel to theaters where cargo is
available., A theater is a group of ports in a geographical arca. A non-
itinerary ship may te either an intratheater or intertheater ship. An

irtratheater ship travels within a theater; an intertheater ship travels

between theaters.

2.2.2.1 Itinerary Shipping. Ships assigned to operate on a particular

itinerary visit the specified ports in the order in which the ports are in-
put to rhe itinerary. On reaching one of these ports, a ship discharges
cargo identified for that port., Cargo destined for ports on the ship’s
itinerary and acceptable for that ship type is loaded aboard the ship.

Itinerary ships operate continuously and never enter the '“ghip pool."

*Al though the model has the capability to examine draft, -'.is8 function
is not used in the present version.

e/ Gat TRV Y WPV D T ROTTESYINPOR P NCE P VAREC IR PN [ T A
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2.2.2.2 ig;rg&hgater Shipping. Intratheater ships load cargo only for
those ports which are in the same theater as the port generating the cargo.
Therefore, when an intratheater ship enters a port and discharges any
cargo aboard for that port, a search is made only for acceptable cargo to

be delivered in the same theater. After this cargo, if any, is loaded, the

ship heads for the nearest port for which it has cargo. If there 1is no

cargo aboard, a check determines whether there is 2ny irntratheuater cargo at
any port in theater that needs to be shipped. The port which hrs the larg- ]
est amount of such cargo becomes the next port to be visited by the ship.

1f there 's no port with intratheater cargo, the ship joins the ship pool.

2,2,2.3 Intertheater Shipping. Ships assigned to this type of . peration

™

load cargo that is generated in one theater for delivery to another theater.
When a ship reaches a port, it first discharges any cargo deliverable to

] that port. Subsequent actions depend on whether the ship is in its de-

livery theater or its home theater, both of which are inputs for each i
intertheater ship. In the model, the home theater is the one that con-

tains the home port of the ship; the delivery theater is the one for which ;

- T T ey e

the ship is loading cargo when in its home theater.
When a ship is in its home theater searching for cargo to load for its . :
delivery theater, the following questions mrist be answered:

i * Is the cargo acceptable for this ship?

e — T

* Is the depth of the destination port compatible with the %
ship draft? i

{
E * Does the destination port for this cargo have an accept- ;
able unloading facility? %

g e

After all cargo meeting the above criteria is loaded, the ship sails

for the closest port in the home theater fcr which it has retrograde cargo i

e e

aboard. Retrograde cargo it cargo scheduled for delivery to a port in the ;
home theater. This cargo was loaded in the ship’s delivery theater. If
b there is no ratrograde cargo aboard and the ship is at least 80 percent

; full, it sails for the closest nort in its delivery theater.

! I1f the ship’s current load volume is between 20 percent and 80 percent
. of capacity, a check is made to determine whether the time in current oper-

ations in the home theater has exceeded 1/3 of the input cycle time between

= " ki e A ket st el LU i il e




the home theater and delivery theater of the ship. If so, the ship sails
for the closest port in its delivery theater for which it has cargo. i
If the ship is under 80 percent loaded and less than 1/3 of the cycle

time has expired, or if the ship is under 20 percent loaded even when more

than 1/3 cf the cycle time has expired, the ship searches the other ports

il

in its home theater for cargo destined for its delivery theater. If it
; finds acceptable cargo amounting to at least 500 measurement tons, the ship
é sails for that port to load that cacrgo. If no such port is found, & check
is made to determine whether the ship has any cargo aboard. If there is

no cargo aboard, the ship retires from operations and joins the shiy pool.

e

If the ship has any cargo at all, it sails to the porta in the delivery
theater for vhich it has cargc aboard.

When a ship is at a port in its delivery theater, all cargo to be de~-

livered to that port is discharged and acceptable cargo to be delivered to
a port in the home theater is loaded. If more corgo is aboard for other
; port(s) in the delivery theater, the closest such port is selected as the
. next port of call for the ship. If there is no cargo aboard, the ship re-
turns to 1its home port.
Intertheater ships may also operate as intratheater ships. This sit-

uation occurs when the next destination port of an intertheater ship is

o bt o et bt 3 s s e i

within the same theater as the current port. If it is, a check datermines

i whether intratheater cargo exists at the current port for delivery to the

3 next port of call. If so, and if the cargo is of an acceptable type, that

cargo 1s also loaded at the current port.

S VO

2.2.3 Ship Pool
The model provides for a pool of ships. Ships enter the pool for one 3
of two reasons: 5
l. Some ships are assigned to the pool at the start of the simulation
and are available for operations at day 30. This feature may be useful in
é : automatically allocating ships on a delayed basis.
| 2. The ships were previously in normal operations and entered the
i pool because there was no caigo to be delivered for which they were elig-

ible carriers. Ships remain in the pool for the period of time specified
in the input.

T TP - U XY S VTR LA
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A check every seven days determines whether cargo delivery require-

ments during the work week warra - the removal of &ny ships from the pool. | B

i
]
)
!

This check establishes an array, A(1,j), (i represents the home theater and

j the delivery theater) which represents cargo awaiting delivery for which

shipping is not presently available. The array is established by the
following steps: ;

Tabulate the current amount of czrgo waiting to be moved

from one theater to another or within a theater

Determine which ships presently operating will be avail-

e ol o e
e e S

able to transport cargo during the following week
Compute A(1,j) by subtracting the capacity of these
available ships from the appropriate entry in the

array 2>f cargo to be delivered

i If any of the entries A(i,j) are greater than 10,000 measurement tomns,
the pool is searched for ships that may transport the cargo. Ships are re-

moved from the pool in the order in which they meet the following
requirements:

| e e v T

: Ships having home theater "i" and delivery theater "j"

Ships having home theater "i" and the capability of

e o I A bl e AT e b L2 g i I

changing delivery theater

iz v

Ships having the capability of changing home and

v

delivery theaters

At fecany st Sk

If a ship satisfies one of the above criteria, it is removed from the

pool provided at least 500 measurement tons of acceptable cargo are avail-
able at theater "i."

SN IR, e TETRRPL I L

s Lot

When a ship is selected from the pool, it is considered available at
its new home port immediately. It is assumed that the need for the ship

will have been establisheda early enough to give the ship time to reach
its initial port.




2.3 PORT CHARACTERISTICS
2.3.1 Port Description

The following inputs are required to define each port:
l. Number of berths of each of six types at the port. :
2., Theater in which the port is situated.
; 3. Maximum acceptable ship draft.
E (1,2, and 3 above restrict the ship types that may enter the port.) 3
F 4, Miscellaneous port delay (time in days) -- Represents time needed !
to service the ship at that port.

5. Cargo handling adjustment factor ~~ Used to modify the base cargo 7
handling rate to reflect the efficiency of cargo handling operations at the }
port and the number of shifts worked.

6. Cargo handling costs (dollars per day) -—- Reprerents the direct

charges associated with cargo handling operations at the port. ’

7., Name of the port -~ Used in the summary output for port
identificatior. '

o

Distances between ports are also input and are needed to calculate the
amount of time spent traveling, the cost of travel, and in some cases, to

determine the port to which the ship will travel.

b ok Ak T b <

2.3.2 Berth Selection and Queue Operation

ada s it en

qETARIRT T R L T e

When a ship reaches a port, it must determine which type of berth to
enter (see Section 5.14 for berths used). Since provision is made to input
preferred berth types for each ship, a check is made of the preference se-

quence. If there is a preferred berth type, the ship enters that type if it

i e .
i ot o i L a2 ok T

is available. If it is not available, a check is made to determine whether

a second preference is indicated. If so, and that type is available, the

P s et

ship enters that type. If that type is not available, or if there is not

a second preference, the ship joins the queue, or waiting line, to await

service for the preferred type.

\ 1f there are no input berth type preferences, the model determines the

v e

berth type to be used on the basis of the cargo handling rate at each berth,

Computations are made to determine which berth type at the port would result

in the maximum discharge rate for the type of cargo aboard. If that type

e ey
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is available, the ship enters the berth. If it ig not available, the model 4 |
determines which of the available types has the greatest discharge rate. If
that rate is at least an acceptable percentage (an input) of the previously
computed maximum rate, that berth type 1s used by the ship. If an accept-
able facility caanot be found on this basis, the ship enters the queue to
awalt servic- at the berth type which has the maximum rate. If within the E

queue at a given port more than one ship is waiting for the swme berth tyre,

the ships are removed in the order in which they entercd the queue.

2.4 CARGO CHARACTERISTICS
2.4.,1 Cargo Types

DOD material is classified in terms of various supply commodities,
e.g., Subsistence; Clothing; Petroleum, Oil and Lubrication (POL); Ammu-
nition; Major End Items. A single supply commodity or a combination of
commodities with similar characteristics is referred to in REACT II as a

cargo type. Supply commodities can be combined when they have similar

methods and rates of handling, storage requirements, and ratios of volume

(measurement tons (MT)) to weight (long tons (LT)), MT/LT.

P

2,4.,2 Cargo Generation

, The buildup of cargo at a port is simulated by cargo generation.
Input parameters for cargo generation are:

] * Time of generation

» Frequency of generation

* Amount and type of cargo

¢ Origin and delivery ports

These parameters establish a schedule for cargo generation. Cargo may
be generated only once or at regular intervals. The model allows for one
change in the frequency of the interval during a given simulation run.
Factors which control the schedule of cargo generation are:

* First day of generation

e e

* Frequency of generation
* Day on which frequency changes

* New frequency

ey e T

: * Last day of generation

10
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2.4.3 largo Transfer Systens

The REACT 11 model accommodates six different cargo transfer systems,
one or mor# of which are associated with each ship type. A transfer sys-
tem refers to the network of equipment used to load and unload 2 ship and
includes equipment both at the port and on the ship. A given transfer
system is used only at a specific type of berth. The productivity rate of
a transfer system/berth combination includes the type of cargo to be
handled and ts input through a three-diuensicaal array (zargo, transfer
system, and berth}. For those combinations which are not valid, a zero is
entered in the arcay.

When a ship arrives at a port, the berth providing the highest cargo
handling rate is chosen. To select the berth the model may query the array

or follow the user’s input for the ship’s first and second choices for
berth types.

2.4.4 Cargo Handling Rates

The productivity rate is the amount (in measurement tons) of cargo of
a particular type that may be discharged per 8-hour shift from a ship in a
particular type of berth and using a particular transfer system. The rate
at which a ship’s cargo 13 loaded or discharged is a function of the base
handling rate and adjustment factors (Section 5.4). The base rate may be
either a single productivity rate or the sum of appropriate rates when
more than one transfer system is used. (The summing of rates implies in-
dependent operation of transfer systems.) The base rate is derived from
the productivity rate array and is adjusted, as required. Adjustments to
productivity rates reflect that

1. Cargo may be unloaded and loaded at different rates. If the
adjustment factoer is other than unity, different rates will be used for
the two operations.

2. Different ports can have different cargo movement rates even when
all other factors are equal. For each port the base rate is adjusted by
an input value.

3. Cargo may not be handled at the assigned rate when more than one
ship transfer system is being utilized. An input factor accounts for in-

dependence of, or interference between, the transfer systems.

11
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The time required to move cargo it a function of this adjusted rate
and the amount of cargo to be moved.

Since a ship may carry morc than one type of cargo, the time required
to handle each cargo type must be computed and summed to give the total
time for handling the cargo.

Since a ship may encounter miscellaneous delays at a port, a delay
time is input for each port. The total time in port is the sum of this

delay time and the time required for load/discharge operations.

2.5 COSTS
The model determines total system costs on a cumulative basis. These
costs include the direct operating costs of the ship in port and at sea «nd
the handling costs assocliated with the movement of cargo. The model re-
quires as input: (1) the costs at sea and costs in port for a particular
ship type, (2) administrative costs associated with each type of ship
owner,* and (3) cargo handling costs for a given port. Each of these costs
is input in dollars per day. Contributions to the total system costs for
each ship (except owner type 1 ships, Berth Liner) are as follows:
* ror each day in transit, operaving costs at sea as a
function of the ship type.
* For each day in port, operating costs as a function of
ship type and cargo handling costs as a function of the
individual port.
* For each day spent in the queue awaiting port service,
costs on the basis of ship type.
° For each day of operation, in transit, in port, and in
queue, the administrative costs as a function of the
ship owner.
For owner type 1 ships, the only contribution to system costs is the
cost per measurement ton per thousand miles for cargo (by type) delivered.

No costs are accumulated for ships in the pool.

*Jp to six different ship owner types are allowed in the program.
Section 5.6 indicates those presently used.
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SECTION 3
SYSTEM OUTPUT

REACT 1I simulates only the shipping operations being studied; no
optimal solution is computed. From the output statistics, the simulated
shipping operation can be analyzed.

The output of REACT II‘ia composed of two parts: paper .isting and
punched cards. The paper listing consists of three sections, Model Input
Listing, Ship Event History, and System Status Summary.

The Input Listing is useful in validating the input from punched cards
and also describes the system to which the output applies.

The Ship Event History is a chronological record of the ships’ actions
and is useful in reconstructing the sequence of events during the run. The
Event History includes the time a ship enters and leaves a queue, port, or
ship pool, and the information associated with each event. Production of
the Event History is optional; its suppression produces a shortened vercion
of System Status Sumnary.

The System Status Summary is printed both periodically and at the com-
pietion of the run. It includes cumulative costs, the current number of
ships in the pool, and port information. From this output, an analyst can
determine whether the berthing facilities at a specific port are adequate,
or whether the given number of ships is capable of meeting the cargo
movement requirements.

The model also produces punched cards for input to an external program
which graphs the results. A card is made for each day shown in the printed
System Status Summaries. Each card contains the day the values are calcu-
lated and cumulative information describing, by class, cargo generated,
cargo shipped, and cargo delivered. A sample output is given in
Appendix B.
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SECTION &
THE PROGRAM !
The REACT I1 model is composed of eleven Fortran IV subroutines. Each

subroutine has a particular function, which is performed at a specific time

determined either by input or by a previous operation. Figure 2 shows the
organization of the REACT model.

: 4.1 DEFINITION OF EVENT

The requirement for a specific operation (such as the arrival of a ship
- at a port, or the generation of cargo at a port) schedules an event which

i is to occur at a later time. The event is said to occur when the operation
has been performed (ship arrives, or cargo is generated). At that time de-

cisions for subsequent events are made.

o et am L Bt e 7 e B i b sk, Sk 2 S

The major events in ship operations and the subroutines performing
them are listed in Table 1.

TABLE 1 - MAJOR EVENTS

; i
: Event Subroutine j
E Cargo Generation CARGEN %
i y Ship Enters Port PORT i
E' Cargo Loaded LOAD ‘ ?
% Ship Leaves Port MOVE 3
E Ship Transported To Port i
3 Remove Ship from Pool KRGEVL :
F If Conditions Satisfied ‘
% Print Output PRINT i
E Terminate Execution ENDGAM

j 4.2 EVENT LIST

The scheduling of events in the model during the simulation requires a

bookkeeping system. The system consists of an event list and operations

e T AR Gy T T AT

which (1) store events on the list as they are generated, and (2) remove

events from the list at the appropriate times throughout the simulation.

A
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: .
: MOVE (PLT, ousus)~\ i
| PORT (PUT, QUEUE, LOAD)* >~ :
£ . 3
[ MAIN (PUT) L—> TAKE KRGEVL (PUT) > TAKE —— :

1
% CARGEN (PUT) 5‘
3 i
{ PRINT (PUT) i
Eﬁ ENDGAM (PRINT)
_ *IN CASE OF ABNORMAL TERMINATION, CONTROL (S TRANSFERRED T ENDGAM.
i WHEN SUBROUTINES IN PARENTHESIS ARE CALLED, CONTROL RETURNS TO THE ;
; CALLING SUBROUTINE. ;‘
},‘ Figure 2 - Subroutine Flow !
L i
F |
L !
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b .
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é
a
|
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?
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The event list contains references to the locations in the computer

used to store events generated during the simulation. Along with each

event is stored the time at which it will occur and its description. The

events are arranged on the list chronologically by their simulated occur-

ence times. Subroutine PUT stores events on the event list,

slmulated by removing the event from the event list.

An event is
Subroutine TAKE re-

The appropriate subroutine is then
entered to perform the required functions.

moves events from the event list.

For example, removing a caigo
generation event from the list simulates the generation of a quantity of
cargo specified in che input.

The initial Event List, which is formulated in Subroutine MAIN, is
composed of the following events:

Cargo generation check on day 1

The first day the System Status report is to be printed
The day each ship will be available at its origin port
The first day the pool is to be checked

The day the mission is to terminate

The events are stored in the order in which they are to occur along

with ship numbers for those events involving ships.

From MAIN control is transferred to TAKE which removes the first event

from the event list and transfers control to the appropriate subroutines.

Once TAKE has been called, control is not returned to MAIN. Subsequently,

additional events are placed on the event list to simulate ship operations.
For instance, when a ship is available, a MOVE event is generated repre-

senting the movement of the ship to the port at which cafgo has been gener-

ated by a CARGEN event. A PORT event simulates the ship entering the port

and a LOAD event simulates loading of the ship.

4.3 SUBROUTINE DESCRIPTIONS

CARGEN generates cargo as specified by input. It is called on day 1

to generate the appropriate cargo. The "next day" cargo to be generated is

determined and a new entry for the Event List is created.

16
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ENDGAM terminates execution. Normally terminatior is at a day speci-
fied by input, but abnormal termination may occur earlier and au error
message 18 then printed. ENDGAM also prints additional summary information.

KRGEVL evaluates the need to remove ships from the pool every seven
days. If ali criteria are met (see Section 2.2.3), a ship ie removed from
the pool and sent to the appropriate port (a new entry to the Event List).

LOAD loads cargo on ships, updates costs, and returns contrcl to PORT.

MAIN reads the input data, jnitiates storage ureas, formulates the
initial event list, and writes the data inputs.

MOVE determines the time at which a ship will arrive at 1ts destination
port and sets up a PORT event for that day. If the ship is not to be sent
to a port, MOVE adds it to the ship pool. MOVE also determines whether any
ships are in the queue for the facility that the ship is leaving. 1If so,
PORT events for the ships in the queue are generated.

PORT is the central control mechanism for ship caryo handling activi-
ties. This subroutine

1. Determines che berth a ship 18 to enter. 1If a berth is not
available, the ship enters the queue and control is transferred to TAKE.

2. Unloads cargo.

3. Determines acceptable cargo.

4. Updates costs.

5. Tabulates cargo handling time.

6. Determines next destinacion port and sets up a MOVE event for the
time at whicii tk2 sivip is to leave the port.

PhINT prints o.t the Status Summary Repo-t. A PRINT event occurs at
the current time plus the print interval specified in the input.

PUT enters events on the event !ist in chronological order.

QUEUE maintains a list of thips waiting tuv enter a particular bertk
type at a givean port.

TAKY icmoves an event from the event list and transfers control to

the appropriate subroutine.

17
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SECTLON 5
] MODEL INPUT

Parameters required for execution of REACT, summarized in Table 2, are

input on cards. Cards must be input in the order given in the table.

1 The following sections Jdescribe the indjvidual card forwmdts.

5.1 PLODUCTIVITY RATES
‘ These cards contain base rates used in calculating the amount of time

a ship will spend in cargo handling operations at each port. The produc-
tivity rate is defined as the amount (in measurement tons) of a particular

type of cargo that may be discharged per 8-hour day from a ship at a

S e ittt kAP

particular berth type and using a particular cargo transfer system,

PRODUC(X,J,K) where:
I is the berth type number (1 to 6)

bt Lk i,

J is the cargo transfer system number (1l to 6)

K 1s the cargo type number (1 to 8)

COLS 1-48 COLS 49-72 COLS 73-80
, Card 1 PRODUC (1,1,K) K=1,8 blank PROD
S Card 2 PRODUC (1,2,K) K=1,8 " " ﬁ
!

] Card 6 PRODUC (1,6,K) K=~1,8
" "

§ Card 7 PRODUC (2,1,K) K=1,8

| card 35 PRODUC (6,5,K) K=1,8
A Card 36 PRODUC (6,6,K) K=1,8

Each productivity rate has an F6.0 format.

I e T AT LT T e -
L

WA e e
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TABLE 2 -~ INPUT CARD REQUIREMENT SUMMARY

Data On Card(s)

Card Name Number of Cards
1. Productivity rates PROD 36
2, Distances DIST 90
3. Cycle time KKTME 1
4, Adjustments ADJUST 1
5. Cost ner ton CSTTON 1
6. Administrative costs CSTADM 1
7. Number of itineraries NITIN 1
8. Itinerary ITIN NITIN
9. Run identification IDENT 1
10. General information GENERAL 1
11. Ports printed REPORT 1
12. Number of cargo generations NKOGOGN 1
13. Cargo generatiouns CGEN NKGOGN
14, ©Port information PORT NNPORT*
15. Ship type ST NTYPE*
16. Ship identification SHIP NSHIP*/4
17. Manipulation MANIP 4
*These values also appear on the GENERAL information card,
Card 10.
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5.2 DISTANCES

These cards contain tlte d'ctec~eg. 7. nautical miles, between any two

vorts. These distances are us.d tr compute sailing times for nonitinerary
ships.

DIST(I,J) where:
1 is the origin pcrt number (1 to 30)
J 1s the destinaticn port number (1 to 30)

COLS 1-00 COLS 61-72 COLS 73-80
Card 1 DIST (1,J) J=1,10 blank DIST
Card 2 DIST (1,J) J=11,20 " "

Card 3 DIST (1,J) J=21,30 " "

Card 4 DIST (2,J) J=1,10 " "

Card 90 DIST (30,J) J=21,30 " "

Each distance has-an F6.0 format.

5.3 CYCLE TIME

This card contains the cycle times (in days) for intertheater ships.
The valueé on this card are used in the model to keep the ships cycling
between their home and delivery theaters at regular intecrvals. A ship is
allowed to search for cargo in its home theater for a maximum of one-third
of the input cycle time.
KKTIME(1,J) where:

I is the home theater number (1 to 6)

J is the delivery theater number (1 to 6)
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COLS FORMAT NAME DESCRIPTION
1-12 612 KKTIME (1,J) J=1,6 Cycle times ‘
13-23 612 KKTIME (2,J) J=1,6 Cycle times : g
° i
61-72 612 KKTIME (6,J) J=1,6 Cycle times
73-80 A "KKTIME" Card name*
Each cycle tfme has an 12 format. i
;
5.4 ADJUSTMENTS ;
; Various miscellaneous factors are defined. 3
3 1
|
p COLS FORMAT NAME DESCRIPTION ;
1- 6 F6.0 ADJLD Load adjustment factor® ;
3 7=-12 F6.0 TTRAN Transit time to or from :
§ ship pool i
; 13-18 F6.0 ADJRAT Queue adjustment2
' 19-24 ¥6.0 ADJCGO (1) Conversion factor3 !
for cargo type 1 ?
4 25-30 F6.0 ADJCGO (2) Conversion factor ‘
3 for cargo type 2
! ; 31-36 F6.0 ADJCGO (3) Conversion factor .
g for cargo type 3 ]
3 i
] 37-42 F6.0 ADJCGO (4) .onversion factor ;
< for cargo type &
3 43-48 F6.0 ADJCGO (5) Coniversion factor g
) for cargo type 5 i
] 49-54 F6.0 ADJCGO (6) Conversion factor
' for cargo type 6 ‘
] 55-60 F6.0 ADJCGO (7) Conversion factor ;
for cargo type 7 ;
3 61-66 F6.0 ADJCGO (8) Conversion factor ’
- for cargo type 8
K; 67-72 - - Blank
i 73-80 A "ADJUST" Card name
i *The card name KKTIME is puuched in columns 73-80. i
‘ 22
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NOTES: 1. The load adjustment factor is used to convert input produc-
tivity rates (discharge rates) into loading rates. A value of "1" indi-
cates that loading and unloading takes place at the same rate. Fr:ctional
values indicate a slower rate for loading; values greater than one indicate
a faster rate for loading. 2. An input fraction is used as a criterion
(by ships not having a berth preference) to determine whether to queue at
an occupied berth having the highest productivity, or to enter an available
berth with a lower productivity rate. The productivity rate at the avail-
able berth type must be at least this input fraction of the highest produc-
tivity rate at this port. The higher the value, the more selective ships
will be in their search. This may cause the ships to queue for long
periods at a pert. 3. This factor (values of 0.Cl to 10000) is used to

convert volume {(measurement tons (MT)) to weight (long tons (LT)).

5.5 COST PEE TON

This card contains eight values representing the costs per measurement
ton (MT) per thousaund miles shipped for the eight cargo types carried by
ships of owner Type 1, berth liner. Costs (dollars) mey range from 0 to
99999.

COLS FORMAT NAME Db .CRIPTION
1- 6 F6.0 CSTTON (1) Cost per MT of cargo
type 1
7-12 F6.0 CSTTON (2) Cost per MT of cargo
type 2
43-48 F6.0 CSTTON (8) Cost per MT of cargo
type 8
49-72 - - Blank
73-80 A "CSTTON" Card name
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5.6 ADMINISTRATIVE COST

This card contains the daily administrative costs in dollars for the
six ship owner types. Values may range from 0 to 99999.

COLS FORMAT NAME DESCRIPTION
1- 6 F6.0 CSTADM (1) Owner Type 1 (Berth Liner)
7-12 F6.0 CSTADM (2) Owner Type 2 (Military
Sealift Command (MSC))
13-18 F6.0 CSTADM (2) Owner Type 3 (General
Agency Agreement)
19-24 F6.0 CSTADM (4) Owner Type 4 (Requisi-
tion/Nationalistic)
25-30 F6.0 CSTADM (5) Owner Type 5 (Self-
‘ Sustaining Container)
31-36 F£.0 CSTADM (6) Owner Type 6 (Nonself-
Sustaining Container)
37-72 - - Blank
73-80 A "CSTADM" Card name

5.7 NUMBER OF ITINERARIES

The value of NITIN must correspond to the number of itinerary cards
(Section 5.8).

COLS FORMAT NAME DESCRIPTION
1-10 110 NITIN Number of unique itiner-
aries (values of 0 to
10)
11-72 - - Blank
73-80 A “NITIN" Card name

5.8 ITINERARY

One card is required for each itinerary specified in Section 5.7.

Itinerary numbers are assigned by input order.

COLS FORMAT NAME DESCRIPTION

1-10 110 - Number of ports on the

itinerary from 1 to 10

11-12 12 - Number of 5th port on

Itinerary1

24

— - -~

T P L ‘ kTR
. w P, i e Seisid i sk 27
A T T TP LS TREPTAeE yRaRr RSV T REUEC e B R

1

* el e b

e o e o

PRI S

s = et M o iar e et A

bt 4 et d

b s m hdimt b




CoLS FORMAT NAME DESCRIPTION
13-14 12 - Number of 4th port on
Itineraryl

15-16 12 - Number of 3rd port on
1 Irinerary1
1 17-18 12 - Number of 2nd port on
i Itinerary1
, 19-20 12 - Number of lst port on
r Itineraryl

21-22 12 - Number of 10th port on

Itinetary1

23-24 I2 - Number of 9th port on
E Itinerary1
: 25-26 12 - Number of 8th port on
é Itineraryl
E 27-28 I2 - Number of 7th port on
§‘ Itinerary1
i 29-30 I2 - Number of 6th port on
; It:l.neraryl
E 31-32 I2 - Sailing time from 4th to
E 5th2 port
1 33-34 12 - Sailing time from 3rd to
F 4th port

35-36 12 - Sailing time from 2nd to
E 3rd port
; 37-38 12 - Sailing time from lst to
; 2né port
% 39-40 12 - Sailing time from 10th to
4 l1st port
E 41-42 12 - Sailing time from 9th to
? 10th port ;
43-44 12 - Sailing time from Bth to
! 9th port .
B 45-46 12 - Sailing time from 7th to , E
_? 8th »nort C
| |
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COLS FORMAT NAME DESCRIPTION ;

47-48 12 - Sailing time from 6th to 1

8th port 4

49-50 12 - Sailing time from 5th to 1

7 6th port i
r 51-72 - - Blank
‘_ 73-80 A "ITIN" Card name

it

NOTES: [. A ship sequences from the first port thrc b the last port,
and then back to the first port. The same sequence is followed until all

] cargo is delivered. If fewer than 10 ports are used, the remaining port

-
i R IR S

entries ar2 0 or blank. 2. Sailing time (in days) may range from 1 to 99.

T 5.9 RUN IDENTIFICATION i
E This card contains a 72-character alphanumeric label to identify the i
: run, i
] COLS FORMAT NAME DESCRIPTION ‘
1-72 A - Identifying label
% ' 73-80 A IDENT Card name
5.10 GENERAL INFORMATION i ]
COLS FORMAT NAME DESCRIPTION ’
1- 9 19 NSHIP Number of ships* T
10-18 19 NSTYPE Number of ship types*
19-27 19 NNPORT Number of ports*
: 28-36 19 NFTYPE Number of berth types i
i 37-45 19 NTHEA Number of theaters
] 46-54 19 I0UT Output Indicator ]

If I0UT=0, a shortened
version of System Status
Summaries will be

, presented.

: If IOUT=1, System Status
Summaries and Event His- :
tories will be printed. J

|
:

i Ny e D

e i

*Must agree with cards described in the following sections.

j
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COLS FORMAT
55-60 F6.0
61-66 F6.0
67-72 F6.0
73-80 A

5.11 PORTS PRINTED

TEVAL

TSTOP

TDEL

"GENERAL"

DESCRIPTION

Time interval between
System Status Summary
printouts

Maximum game time
(limited tc 320 days)

Time delay before first
cycle of System Status
Summary. Fi it printout
is at "TDEL+TEVAL" days

Card name

This card contains the numbers of port~ included in the System Status

Sunmaries.
CoLs FORMAT
1- 2 12
3- 4 12
73-80 A

Port numbers are entered in ascending order.

NAME
IKE (1)
IKE (2)

"REPORT"

5.12 NUMBER OF CARGO GENERATIONS

The value of NKGOGN on this card must be the

cargo generation cards.

coLs FORMAT
1-10 110
11-73 -

73-80 A

NAME
NKGOGN

"NKOGN "

27

DESCRIPTION
Port number

Port number

Card name

same as the number of

DESCRIPTION

Numbe. of cargo
generations

Blank

Card name
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5.13 CARGO GENERATIONS
These cards describe the types of cargo generated by quantity, fre- :
quency, generating port, and delivery port. One card is required for each B

cargo generation.

3 COLS FORMAT NAME DESCRIPTION
4 1-3 13 KGOGN1(I) Last day cargo 1s to be H
generated %
4- 6 13 - 1st day cargo is to be i
generated O
7- 8 12 - Interval (days between
‘ generations) %*
; 9 - - Blank .
g 10 I1 - Cargo Type ??
E 11-12 12 - Port genera‘-ing cargo 1
i 13-14 12 - Delivery port 5
t :
: 15-19 I5 KGOGN2(1) Blank
' ]
: 20-24 15 - Amount of cargo generated i
- 25-29 15 KGOGN4 (1) Blank
' 30-32 13 - Day frequency changes f
33-34 12 - New interval (must be a i
; multiple of tne old ;
- interval) f
35-72 - - Blank
73-80 A CGEN Card name. CGENl for J

first cargo generation,
CGEN2 for second, etce.

W ERRAT AR TIR TE

vt st -

NOTE: Cargo generations are ordered in the input deck first by gener-

ating port number (Cols. 11-12) and second by delivery por: nimber (Cols

13-14). For each originating port, the cargo type must be in ascending

- order. For example, if Port 3 generates cargo types 3, 6, and 4, the cargo

T PTE T e

types must be in the order 3, 4, and 6., If this ordering is not followed,

arroneous output statistics will result.

nwrrewsy T
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5.14 PORT INFORMATION

These cards describe the characteristics of each port in the simula-

tion. The number of these cards must correspond to the input value "NNPORT"

on the "GENERAL" card.

COLS FORMAT
1- 3 13
b 6 13
7-9 13

10-12 13

13-15 13

16-18 13

19 13

20-25 F6.0

26=31 F6.0

32-37 F6.0

38-40 F6.0

44-55 2A6

56=-72 -

73-80 A

NOTES :

NAME

NFPRT1(I)

NFPRT2(1)

ITHPRTT(I)
TDLA(I)
ADJPRT(I)

CSDTHDL (1)
DFTRPT (1)

PRTNAM

PORT#

DESCRIPTION

Number of berths type 3
(Lighterage berth)

Number of berths type 2
(Self-sustaining con—
tainer berth)

Number of berths type 1
(Break bulk berth)

Number of berths type 6
(Nonself-sustaining con-
tainer berth)

Number of berths type 5
(Not used)

Number of berths type 4
(RoRo berth)

Theater of port

Port delay1

Adjustment factor for
productivity rate32
Cost of cargo handling3

Maximum allowable ship
draft

Twelve~character name of
port. This label will be
printed on output Status
Summary Report.

Blank

Card name. PORT1 for
first port, PORT2 for
second, etc.

i. TDLA--Port delay time (in days) encountered by all ships using

this port, with values 0 to 999.
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2. ADJPRT--Adjustment factor (values of 0 to 99) applied to pro-
ductivity rates reflecting the cargo handling capabilities of each port.

A fractional value will reduce productivity rates. This modifier is
used for multiple shi€* operations.

et it i aen e

1 3. CSTHDL--Cargo handling cost (in dollars per day) used in com-

puting the costs for both loading and unloading operations for all types
of cargo (values 2of 0 to 99999).

5.15 SHIP TYPE

These cards describe the ship types., There must be one card for each

ship type used in the model and the number of these cards must correspond
4 to the value NSTYPE on the GENERAL card.

A L AN, Tk At

COLSs FORMAT NAME
1- 8 F9.0 SPEED

DESCRIPTION

Speed (knots) of ship
type

Cargo capacity (weight) ?
in long tons (values of :
0 to 99999)

Cargo capacity (volume) !
in measurement tons ,
(values of 0 through i

99999) 1
J

15=32 F8.0 CSTSEA

e ety Lot

N bt lac s o

9-16 F8.0 CAPACW

P I

17-24 F8.0 CAPACV

Cost per day at sea (dol-

lars per day) for this
ship type (values of 0 to

3 99999)

¥

33-40 F8.0 CSTPRT Cost per day at port (dol-
3 lars per day) for this

ship type (values of 0 to
99999)

P 41-48 F8.0 DRAFT Ship draft., This value (0
P to 99) 1is used by the

£ model to determine whether
a =alp of this type may
enter the port, except for
itinerary ships. The user
must make sure that all
ports on the itinerary
have acceptable draft for

any ship assigned to the
itinerary.
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COLS FORMAT NAME DESCRIPTION

49-56 F8.0 ADJTRN Multi-transf{er system ad~
Justment factor. This
value 18 used to reflect
the interference of cargo
transfer systems operating
simultaneously. The pro-
ductivity rate for each
transfer system is multi-
plied by this factor. A
value of "1" indicates
that transfer systems op-
erate together at the same
rate that they operate
independently. A value
from 0 through 99999 will
result In a lower rate
then the base productiv-
ity rate.

[ 57 Blank - -

S

ikt ke o

58 Il KTRANS Cargoc transfer system type :
6 (Nonself-sustaining .-i
container) | B

59 11 - Cargo transfer system type '
5 (Not used) q

: ) 60 11 - Cargo transfer system type
4 (RoRo)

) 61 Il - Cargo transfer system type
¢ 35 (Lighterage)

62 11 - Cargo transfer system type
2 (Self-sustaining
container)

E : 63 Il - Cargo transfer system type
?’j 1 (Break bulk). A "1" in
= any of the above columns

' indicates the use of that
transfer system. A "0"
indicates that the trans-
fer system is not used.

e |

64 11 - Number of different trans-—
fer systems used (values
of 0 to 6)
65-72 811 KARSHP Types of cargo this ship

may carry. Start in Col.
65 with the least pre-
ferred type and proceed

| to Col. 72 with the most
! preferred.
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é— COLS FORMAT NAME
E 73 11 KPREF 1
E,
¥
74 Il KPREF2
75 11 KCHANG
76-80 A ngT4"

5.16 SHIP IDENTIFICATION

DESCRIPTION

First berth type prefer-
ence (if any) for this
ship type (values 0 to
6). A value of 0 indi-
cates that the ship has
no facility preference
and will enter the berths
at the port giving the
highest productivity
rate.

Second berth type prefer-
ence (1f any) for this
ship type. If all the
berths of first prefer-
ence are occupled, the
ship will attempt to
enter this type.

Changes in theaters a
ship of this type can
make when being re-
uoved from the pool.

0~-ship can change
both home and
delivery theaters

l=--ghip can change
only delivery
theaters

2~-ship can change
neither theater

Card name, STl for first
ship type ca:d, ST2 for
second, etc.

These cards contain initial ship information. Each cerd contains in-

formation for four ships.
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COLS FORMAT NAME DESCRIPTION .
1- 3 13 ISHIP(1) Time of availability (in ; |

days). This is the time
at which a ship initially i
enters the game. Any S
value from 0 to 319 days o
may be chosen. If the o
value entered in these s
columns is 320, the ship
is placed in the ship
pool, where it remains
for at least 30 days or
until cargo movement re-
quirements warrant its
removal,

4- 5 12 - Initial port number. The
first port of call for
S the ship at the beginning
F of the game. If the ship
: is on an itinerary, the
; initial port must be a i
[ port on the itinerary. ;
: If the ship is nonitiner- :
Vo ary, the initial port
P must be a port within the
home theater.

NRTRTAT Y

St A et b

e e o

St L D i el -

i 6~ 7 12 - Itinerary number (if any).
: This input (with a value
Loy of 1 to 10) 15 required if
i the ship is assigned to
itinerary operations. A

: 0 is inpuc if the ship is

1 nonitinerary.

: 8 Il - Type of operation. Enter
1 fc: intertheater oper-
ations

2 for intratheater oper-
ations

o i o i B Al i e bl e 31T 1 Mt e e i

: 0 for nonitinerary oper-
- ations

11 - Owner. Identifies the
i contractual control of
' the ship (values of 1 to i
L 6) |

o
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COLS
10-11

12-14
15

16-17

18-28

29-34

35=45

46-51

52-62

63-68

FORMAT

12

Il

12

NAME

ISHIP2

34

DESCRIPTION

Ship type. Ome of the 25
possible ship types. The
ship will have all the
characteristics of that
ship type as input on

the ship type (ST) card.

Blank

Delivery Theater Number.
Establishes the delivery
theater of an inter-
theater ship (a  number
from 1 through 6). Not
applicable for ships
assigned an itinerary

(a zero is input). For
intratheater ships, the
delivery theater and home
theater will be identical.

Home Port. Establishes
the home theater of intra-
theater and intertheater
ships; e.g., if the port
input is in theater 1,
then theater 1 will be

the home theater of this
ship. Not applicable for
ships assigned to itiner-
ary operations.

Same type of information
shown 1in crrd columns
1-11, for a second ship.

Same type of information
shown in card columns
12-17, for a second ship.

Same type of information
shown in card columns
1-11, for a third ship.

Same type of information
shown in card columns
12-17, for a third ship.

Same type of information
shown in card columns
1-11, for a fourth ship.

Same type of information
shown in card columns
12-17, for a fourth ship.

. o}t i £ T s k5 Mt ot bk B 0 Mk
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CoOLS FORMAT NAME DESCRIPTION :
69-72 - - Blank ;
73~80 A Ship# The sequence number in-
cluded in the card name
will be used to maintain
cards in proper order.
The number given to each
ship by the model is de-
pendent on the order in
which cards are input,
e.g., card "SHIP 1" will
identify ship #1, ship #2,
ship #3, and ship #4.

Card "SHIP 2" will iden-
tify ship #5, ship #6,
etc.

[N SERU SNe GTRpPE S S

5.17 MANIPULATION

These four cards allow a user to vary ships used in the game by type
: and availability without changing ST cards or SHIP cards.
t

CARD CoLS FORMAT NAME DESCRIPTION

1 1-3 13 MANIP 1 Number (less than or

equal to NTYPE) of ship %
i ' types required !
¥ 1

b 2 1-2 I2 MANIP 2 Ship types used (value :
Lo corresponds to value of i
g ST) i
3-4 ;
& b
t 5-6 i
' ?
: - |
: 3 1-3 I3 MANIP 3 Highest acceptable avail- E
- ability of ships* )
P i
b 4 1-3 13 MANIP 4 Number subtracted from j
% : availability*
| ,
g
i
! “NOT™:

All ships of owner type 2 (MSC shipping) will remain in the -
game, and no change will be made to their availability. f

! 35
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APPENDIX A

GENERAL DESCRIPTION OF REACT II*

*This information was excerpted from Perry, Howard W. and Catherine B.
Gleason, "REACT~-A Shipping Operations Simulation,' Research Associates In-
corporated, Silver Spring, Md. (Jan 1969).
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I. INTRODUCTION

REACT, an acronym for Requirements Evaluated Against Cargo Transporta-
tion, is a computer simulation model developed for use in the study and
analysis of shipping operations. The wodel was designed to be general
enough to allow a wide spectrum of shipping operatiors to be analyzed.

Consider a system consisting of certain objective areas at which cargo
is to be delivered. This cargo is available at certain sources. The
general problem then is to transport this cargo from these sources to the
required destinations using the ship inventory that is available.

REACT allows for the simulation of this shipping operation in which
the scurces, objective areas, and ship inventory are defined in general
termc. That i3, the quantity and characteristics of each of tl.iese ele~
ments are functions of the input data, It follcws, therefore, that with
this degree of flexibility the model can simulate a wide variety of
system conflgurations.

The following sections describe in some detail the operation of the

model with regard to the overall task of transporting cargo from one port
to another.

IT. SHIP OPERATION

The flexibility of the model allows the snimulation of different modes
of ship operation. Both itinerary and nonitinerary ships may be simulated.
An itinerary is defined in the model as an ordered rat of ports. Provision
is made in the model for the inclusion of up to ten different itineraries,
each of which may comprise up to ten ports. Thus, operations of an itiner-
ary ship are restricted to the ports on its itinerary, while ships not as-
signed to an itinerary operate in response to cargo delivery requirements.
Nonitinerary ships, however, must be assigned to either intra- or inter-
theater operations, in order to maintain some control over their activities.
Intratheater ships respond only to cargo generated for delivery within the
same theater, whereas intertheater ships are allowed to operate between and

within two separate theaters. Ships referrcd to as intertheater ships may,

in some cases operate as intratheater ships, depending on the cargo they

carry.
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III. SHIP POOL

Provision is made in the model for a pool of ships. Ships enter the
pool for omne of two reasons. The first is that the ships may have been
input initially as being in the pool. This feature may be useful in rep-
resenting, for example, the availability of the reserve fleet on some de-
layed basis. The second reason is that the ships may have been on normal
operation previously and then entered the pool at some later time because
there was no cargo to be delivered which they were eligible to carry.
Ships entering the pool for this second reason must remain in the pool for
a time period specified in the input before they may leave. This time
represerts ROS (reduced operating status) incuri2d when a ship is removed

from cargo activity after returning to its home port and not finding any

cargo to be delivered.

IV. CARGO GENERATION

Rather than directly addressing the cargo requirements existing at the
various ports, the model concerns itself with the generation of cargo at
certain ports for delivery to those ports which require the cargo. This
approach may be considered equivalent since any requirement must ultimately
be fulfilled by the generation of the specific cargoe. This approach also
avoids the necessity of modeling the interface between the requesting activ-
ity and that activity charged with trunsporting the cargo to a port area.
Thus, in order to simulate cargo requirements in the model, cargo require-
ments at a given time must be translated into cargo generated at an earlier
time to allow for the pick-up and delivery of the cargo to the required
objective port, Cargo requirements are converted to generations in the
following manner:

After the requirements for a particular cargo type at the given objec-~
tive area have been examined, historical data can supyly information con-
cerning the ports that have fulfilled that requirement in the past and the
corresponding ratios in which the commodity was supplied. The historical
data can also be examined to determine the distribution of shipment amounts
for these port pairs (origin-destination). With this information, the num-

ber of generation: needed to provide the required cargo can be computed.
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Since the sealift requirements are given on & time~-phased basis, the

generations must be scheduled such that the requisite amount of cargo is

generated in time to meet the requirements. WI!th this estimate as to the

U SO S FURS T N PEIe. T

available time in which to generate the cargo and knowing, from the above
computations, the number of generations needed, the frequency of generation
. can be computed. Thus, the information needed for each generation (the

E frequency and the distribution of cargo amounts) may be synthesized from

the sealift requirements.

Hence, cargo is introduced to the model in the form of “cargo gener- ]

ations."

AP~

A cargo generatiou may be defined as '"generation, at a specific

time, of a determined amount of a particular type of cargo at a port for

DNV SPIRTE PRI o W

delivery to some other port." Thus, cargo in the game is generated for
y

delivery on an input time-phased schedule in amounts needed to meet the

T

proposed requirements. The input factors which control the schedule and
the amount of cargo for each generation include: (1) the frequency of

generation, (2) time of initial generation, and (3) the statistical dis- 3

tribution required to generate cargo.

The input time of initial generation serves only to fix the time of
first occurrence of a particular genmeration. If this input 1is properly

chosen for all cargo generatiocns, initialization effects in the model can

S b s Ler, L B a e mazn

Ty e T

be reduced to a minimum. Following the initial occurrence, cargo genera~-
tion recurs on a cyclic basis where the cycle time is equal o the input
frequency of generation.

When the time for & generation is reached, the statistical distribu~
3 tion type of the generation must be determined. The amount of cargo gen-
erated is then computed as a random variate from the distribution type,

using the input parameters of the distribution. The generated cargo is

i then added to the system and tagged as cargo to be delivered.

rees ek et o Gam L S 2 s AN b 6 T

An additional feature of the cargo generation package in the model

is the capability to change the frequency of any cargo generation once

I DR

during the play of the game. To accomplish this requires only input of
the new frequency and the time at which the new frequency becomes

effective. When that time is reached, the new frequency is utilized to

40
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determine all subsequent occurrences of that particular generaticn. This

feature can simulate the heavy delivery requirements in the initial stages
of a contingency and the subsequent reduction in requirements once the

necessary inventory levels are established.

V. CARGO HANDLING RATES i

The rate at which cargo is loaded on or discharged from a ship is & S
function of several variables. In this model the base rate in measurement
tons per day is input as the average rate at which cargo is discharged.
It is a function of (l) the cargo type being dis~ harged, (2) the type of
! transfer system(s) aboard the ship engaged in 'he operation, and (3) the
L type of facility at which the ship is berthed or anchored.

Provision is made in the model for a rhip type to have multiple
transfer systems. This gives the capability of simulating the newer multi-

et St BB

i purpose ships. In considering cargo oper:tions aboard the multi-transfer

system ships, the model makes the a.sumpt:on thet each transfer system may
{ operate simultaneously on each ca: _o slock that is to be moved. The over-
= all rate using the available transfer systems is then adjusted by an input /
i factor. This factor is used to account for mutual interference of the 7

transfer systems. This approach 1is not exactly equivalent to the real life

L siars

situation in which each transfer system operates on different cargo blocks
& simultaneously. It does not preclude, however, obtaining realistic port
?’ times for the multi-purpose ships if the values of the associated inputs

are judiciously chosen.

SRS SORISS LT SO
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-y

®DECK RFACTi
PROGRAPF REACTCINPUT, OUTPUT,TAPES=INPUT ,TAPE6=OUTPUT, PUNCHY
CALL MAIN
STopP
END
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*NDECK CARGF N1

10

20

34

o

50

9%

SUBROUTINE CARGFEN
C OMMON

1 NSTYPE,NMPORT NFTYPENTHEASNITINGTEVAL, TSTOP@NSHIP,RNFNTE12),

2 CSTADMUIAY JCSTTONIR)  PRODUC (64698 4NISTI30,30) KKTIME(Heh) o TINF,

3 KFEVENT(6 100 NEVENT, TVENT LVENTLLVENT2,LVENT 3. INSHIP,KNO®D.RN
C OMNON

1 SPEED(25) CAPACH(25) JCAPACVI(25),CSTSEA(25)+CSTPRTIZ5V.NRAFTI25),

2 KTRANS(2S5) JADJTRNIZ25) KARSHP (25) 4ISHIP(600), ISHIP2(400),

3 NPITINCLO) NPTTNL1(10) NPTTN2C10) NTITNL1(210),NTTITN2C1DY

& KPREF1(25), XKPREF2(25),KCHANG(2%)
COMMON

1 NFPRTL(30) NFPPT2(30),ITHPRTI30) . TOLAT3I0),ADJPRY (30),CSTHNL(30) .

2 OFTPPT(3001,TTRAN, KFPRTLI30) «KFPRT2U301 ,ADJRAT (PRTNAM( 30,2}
COMMON

1 NKARGC,KARGO(&000) , ISHe :STSYS, NQL1+NQ2.NQ3,NQUEYE . KQUFUF (&0Q),

2 KGOGNL1(1000) ¢ XGOGNZ (1000).CGOGNI(1060),KGOGNS (1000) +NKGOGNLADILN.
3 ADICHOA)

COWMON

1 KARGDL(30+8;6%,NQPORT(38) ,NPRFAC(30.6) yKRGSHP (30 ,8) ,TOPORT (300,
2 KRGGFN(38.R) ¢ NPNOL o TOUT e TVOLAV (25) o TWOLUS(25) ¢ TVAV (64 6) 4 TVUS (64 6)
COMMON/A/ ONRNAM16.2)

DO 100 I=1.NKGORN

ITINE=TIME

IF (ITIME.GT.KGOGN1(T1/1088000000008)G070100

IF (MON(XGOGNL(T1/1000800800,1008 ) .GT.ITIME) GO TO 90

KGOGN1 (1) =KGOGN1(T)+108000000
INIT=MCD(KGOGN1(1)/120000008,2000 )
IVAL=MCD(KGOGM1(T)/1008009,1000

IFC(INIT,LT.IVAL) GO VO 90

TOISTR=MOD(KGOGN1 (1) /7160000.10)+1

PAR1=MCD(KGOGN2(T )« 180080)

PAR2=KGOGN2(I) /108000

KGOGN1 (I)= (KGOGNL () 7100060680000)°108800500000+MONIKGOGNS (T)
1,100000000)

GO TO (184 20,30,400, INISTR

KGOGNZ (I)=0

XMT=PARL

GOTo 83

CALL RNG ,

XNT=ARS(PAR2¢RN® (PAR1-FAR2))

60T080

PNUN=@

00 50 J=1.12

CALL RNG

RNUNZR NORM UM

XNT=PAR2+PARL® (PNUN=6,)

TF (XMT.LY.0IRNY=6

CGOGN3 (I)=CGOGNI {1 )+ XNT

ICT=MOD(KGOGNL (1) /10880,10)

IPT=MODIKGOGNL (1) 7 108,1800

KRGGEN (IPT . ICT ) =KRGEFNCIPT o TCTI # IFIXCXMT)

IF (XGOGN& (T} /7100 NE.ITINSIGOT0L00

IF (XGOGN® (1) . LF.8)GOTO100

KGOGN1 (1= (KGOGN1(T) /100080000008 *100800008090+ROD(KGOENMLT),
1106)*1000090¢MNODIKGOGNI(T).1806008)

KGOGNA (1) =8
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100  CONTINUE
LVFNT1=0 i
LVFNT2=3 g
LVFNT 320 3|
TVENT=TINF o1, i
caLL Pur 3
i CALL TAKF :
RETURN I

FND

*DECK ENNGAM1L

SURROUTINE FNDGAM
C OMMON

1 NSTYPE,NNPORT¢NFTYPF NTHFA NITINSTFVAL o TSTOP , NSHTP, RDENT(12),

2 CSTADMUAR) yCSTTONCAD PRODUCEE:65¢8) NIST (304 3C) o KKTIME(Go6) o TIHE, !
3 KEVENT(610)oNFVENT, TVENT(LVENTLLVENT2LVENT3¢IDSHIP<KWORDRN:
COMMON

TUPOURUPEL SR D L g

e e

1 SPEFN(25) ,CAPACH{ 25) ,CAPAGV(25) +CSTSEA(25) CSTPRTI2S) +DRAFT(25), g
' 2 KTRANS(25) JADJTRN §25) ,KARSHP(25i 4 ISHIP(&00) s ISHIP2(LOE),

s
| 3 NPITINCL10)-NPTTNLC10),NPTTNZIL10) NTITNL (100 NTITN2(10)Y, -
; & KPREF1(?25V, KPREF2(25) KCHANG(2ZS) .
' COMMON

|
1 NFPRT1(30),NFPPT2(30), ITHPRT(30),TOLAC30Y,RA0JPRT(30),CSTHOL (367, o
P 2 DFTPRT(30) ¢TTRANGKFPRTL(I0) 4KFPRTZ( 300 , ADJRAT ,PRTNAM(3042)
‘ C OMMON
1 NKARGO,KARGO(&000) ¢ ISWeNSTSYS,NQ14NG2 < NQ3,NGUEUE .KQUEUE & 00,

2 KGOGNL1€4000) ,XCOGNZ(1080)4CGOGN3(10800) . KGOGNG (10003 JNKGOGNoADILD,
i 3 ADJICGOLA)
COMMON

1 KARGDLU30+A8¢6)sNOPORTII0) NPRFAC(30+6) KRGSHP (30,8) +TAPORT(30),

2 KRGGFNU3NLB) 4 NPOOLTOUT, TVOLAV(25) TVOLUS(25) ,TVAVI6,6) «TYUSL6,6)
COMMONZA/ ONRNAM({G,2)

COMMON/C/ KRGD(&D) « NPOOLMIGD) 4 NTSTOP

COMMON/MN/NNTYPF (25) ¢ NCT  NNAVATL « NNNA
ISWw = 1

. CALL PRINT 3
2 WRITF (64101) (T CGOGN3I(T),1I=1,NKGOGN) ]

104 FORMAT (43X, 22HCARGO NOT YET SHIPPEND /4Xs5(8HGENe NOo +2X«HHANGUNT, '

14X)/7 6!.rx.hK.Fﬂ.O.SXoIS-bX.FB.C.SXoIS.QX.FG.DoSI.IB.EK-F0.0.SX.
2 I3e.6Y,FA,D, /) )

WRITE (64159)

159 FORMAT(/7/7/720X, *TINE
DO 160MMM=5,NTSTOP, 5

MM=MMNM/S

WRITE(6,161) MMM, KRGD (MM) , NPOOLMIMN)

160 CONTINUF :

161 FORMATE22%4I3,10X,110,18%X,13)
WRITE(6,162) “NNTYPF(I),T=14NCT ) .

162  FORMATU(///% SHIPTYPFS TN GAME *,2613) 1
HRITE(6,163) NNAVATIL,NNNA :

B
i atiana e ke L G 1 T

i
CARGO UDELIVERFOD CHIPS IN POOL®) i

163 FORMAT(® HIGHEST ACCEPTARLF AVAILARILIVY ., I13/7% NUMBFR SURTRA
H CRTFD FROM AVAILABILITY i3
' STOP
o END
-
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SDECX {.REGFVL1
: SUDROUTINE REGEVL
4 CONMON
' 1 NSTYPENMPORT JNFTYPE NYHEA <NITIN,TEVAL TSTOP , NSHIP, RDENT {12),
2 CSTADMUE) CSTTONCS) PRODUC (60698} «DIST(30,30) (KKTINE(G,6)TINE,
3 KEVEHT(GLO)NEVENT, TVENTGI.VENTLLLVENT2,LVENT3,TOSHIP +KWORD, RN
k. COoNe~N
3 1 SPEEDI25) cCAPACH{25) ;CAPATV(25) CSTSEA(25) ,CSTPRT(25) JORAFT (25},
3 2 KTRANSC25) JRDJITRNI2S) KARSHPI25), ISHIP(L00)Y, ISHIP2(400),
3 NPITINC10) JNPITNL(10V-NPITN2(10) JTITNL(10) ,MNTITN2C10),
& KPREF1125), KPPEF 2{25) JKLKANG (25}
;. COMMON
f 1 NFPRTLC(30) JNFPRTZI30),ITHPRT(30)4TOLAC30) 4 ADJPRT(38),CSTHDL(38),
E 2 UHTPRT(30) ,TTRANJKFPRTL{38) KFPRT2(30) JADJRAT ,PRTNAN( 30,2}
COMMON
. 1 NKARGOXARGO(BU0) s TSHe SSTSYS s N1 N2 ¢ NQ3 4 NQUEUE« KQUEUE INBR)
3 2 XGOGN1€1080),XKG0GNZ(1800),C6G0GMIC2008) ,KGOGNS (10088) +NKGOGN,ADJILD,
: 3 ARYCGO(A)

COMMON,
1 KARGOL(30,8+60 « NQPORT(30) s NPRFACI3U,6) KRGSHP (38,8),TAPORT(33),
: 2 KRGGENC(30.8) s NPOOL » IOUT 4 TVOLAV (Z5) o TVOLUS(25) ;TVAVI6,6),TVUS(6,6)
1 G OMMON/AZ ONRNAMIG, 2:

COMMON/'EN/ NGO 4 Mo Ke JJJ

" DIMENSIJN THRCRG(6,6K)
i IF (NPOOL) 90,90.1
' 1 DO 100 1 = 1,6

D0 100 J = 1.6

THRCRG(ILJY = 0.

- 100 CONTINUE
£ I =1
: 2 IF (CGOGNI(TI) ) &o&,3
| 3 4 = MODIKGOGN1(T),100)
K = MODIXGOGNL {I)1/7180,108)
: J = ITHPRT ()
S K = ITHPRTIX)

THRCRGIK - 4) = THRCRG((KeJ) ¢ CGOGN3(I)
b 1 =1+
TYF (I - NKGOGN) 2.2.6400

- 00 I= 10. * (TIME & 7.)

4 J = NEVENT

g 401 TYF (MOD(KEVENT(JI),*C000Y - T) 8100 410,490
: %10 ISAVE = MOOCKEVENT{(J)/1000008,10)

: IF (ISAVF-1) 8205 840,420

3 420 IF (ISAVE-2) 430+ b, 430

: 430 J = J-1

; IF €2 490,490,401

, 4%0 ISAVE = KEVENT(J) 7/ 10000000
L
K

MOD(ISHIP2(TSAVEY/100.10)
MODCISHIP2 (ISAVE) ,100)
K = ITHPRT(K)
LSAVE = MOD(ISHIPU(ISAVE).100)
NSAVE = MODCISHMIP(ISAVE)/1000000.100)
. IF (ITHPRTINSLVE) =~ K) 530,458,830
, 450 THROCRGIK4L) = THRCRGIKsL) = o8*CAPACVILSAVE}
= GO TO &30
| ©30 KTIME = TIMF
g WRITE(6+891) THRCRG (1,31 ,THRCRG(3+1) ¢ THRCRG(3 ,2) JTHRCRG(2,43)
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30
31
32

334

332
3332

333
332
ueco
&0
42
43

431
435

il

45
L6

&7

15

HRITE(6,492) ISHIPIASG),ISHIP2(AG)
NCOUNT 4

UG 80 K=1,NSHIP

ISAVE = ISHIP(K)/Z1000000008

IF ¢ISAavEY 80,50, 30

IF (KYINE - 3200 31,%1,32

IF (XTIMF-ISAVF) 80, 32,32

L = MOCCISHIP(KX) 100"

GO0 TO (331332433304 NCOUNT
IGFN=ITHPRT (MO ISHIP2(KX).108))
TOFL=MOD(ISHIP2(K)/100,10)
XMOUNMT =Q,

GO YO &00%

IFIVCHANG (1.7-2)3332,068.80
IGFN=ITHPR Y (NDOUISHIPZI(K),L100))
XMOUNT =3,

60 70 338
IF (KCHANG (L)) 33.33.88
IGEN=1

TOEL=1
IF(THRCRG U IGENIDELY ~100G0. )70 +70,%0
DO 60 KK=1.NNPOPT
JFSITHPRTIKKI=IGEN) 604,042,660
IF(DRAFT(L)-DFTPRTIKK)IIL3Z.60,60

GO TO (435,4354431) 4NCOUNT
XMOUNY =0,

00 50 LL=1.8

LiL=LL-1
JJJ=RON(KARSHP (L) 710**LLL.100)
IFCISIIGN, 50,44

DO 48 NK=1+NKGOGN
IF((MODIKGOGNYL (NK) , 1808007 7100) - XKIL8,45. 48
IF(NOD (KGNGNL INK) 41300000 /710000-JJJ) LA, 46y 48
TOPRT=(MOD {KGOGN1 (NK) 4108))
TF(ITHPRT(IOPRTYI=IDELISB, 4T 48
XMOUNT=XMOUNT+CEOONI (NKY,

CONT INUE

CONTINUE

HRITE(G6451 ) IGEN. IDEL KKKy XMOUNT
TORMAT (1Xo LIS, FR,. 8!

GO T0 (60.60+610) 4 NCOUNT

TF {XMOUNT -5000.160,72,72

CONT INUE

IF (XMOUNT~5000.)62s72+72

GO TO (B0.70,70) ¢ NCOUNT
IDEL=TOEL+1

IFITIPEL-6) &000,4000.,700

GO TO (80,80+71)4NCOUNT
IGEN=IGEN®1

IDFL=1

IFL{IGEN-6) 4000 ,5000.80

NSAVE= MODUISHIP(X), 10000)
ISHIPI(K) = NSAVF + XX*1000000
ISHIP2iK) = XX & 100*IDEL

THRCRG(IGENLIDEL)Y= THRCRGI(IGEN, IDELY~ ,3®CAPACVILSAVE)

IF (10UT? ToeTGe 75
WRITE(6,29) TIMEK<IGEN,IDFL
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HRITE(6,692) ISHIP(AB) ,ISHTP2(86)

1 WPITE(69491) THRCRG (14304 THRCRG(I41) 4 THRCRGI3,2)THRERGI2,3)
' 492  FORMAT(1X,Z{14})

491 FORMAT (1%, FL2.0)

76 LVENTL = K
LVENT2 = 2
LVFNT3 = 0
TVENT = TTUHF
GALL PUT
! NPOOL = NPOOL - 1
) IF (NPOOL)  90,90,40

2
i
i ot s =ttt AT a2 v .Aj

A0 CONT INUE
WRITE(Hy81) NCOUNT i

a1 FORMAT (1X, 1 %)
NCOUNT=NGOUNT + 1
IFINCOUNT~4)800+90,90

‘ 96 LVENT1 9

3 LVFENT2 &

LVENT3 0

TVENT = TIME ¢ 7,

3 CALL PUT :

. CALL TAKE

3 RETURN

b ' 99 FORMAT(/10X&HAT +FS.1,16H NDAYS, SHIP NO. ~I3,52H -EMOVEN FROM P

. 100L VO CARRY CARGO BETWEEN THEATRES +12,5H AND T2}

L END

PRTR—»

L 2 A LIS
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*NECK LOAN1
SURROQUTINF LOAD
COMMON
1 NSTYPENNPNRYT (NFTYPF NTHEAJNITIN, TFVAL,TSTOP,NSHTIP,ROENT(12),
2 CSTADMIGEY +CSTTON(BY PRODUC (6469 8) ¢DIST(30,530) KKTIMFIR6) -TTMF,
3 KEVENT(O10V,NEVENT s TVENTGLVENTLWAVFENT2,LVENT3,TOSHIP . KHORD RN
C OMNON
1 SPEEDU(Z5) «CAPACHIZ2S) JCAPACVIZ2S)(CSTSFA(ZE) CSTPPTI25) JNRAFT(25),
2 KTRANS(25) JADJUTRMI25) JKARSHP (25 ), ISHTIP{400) . ISHIP2(400),
4 3 NPITINCLOD o NPITNLICL10) o NPITN2C10Y . NVITNIC(I10,NTITNZ2C10Y,
2 b KPREF1(250V, KPPEF 2{25) +KCHANG (25)
' C CMMON
1 NFPRTL1(I0INFPPT2CI0) TTHPRYII0) <TNLACID) 4 ADJPPTIIDI,CSTHILL3D)Y,
2 DFTPRT.A0) yTTRANSKFPRT1(30),KFPRTYZ(30) jADJRAT PRTYNANE 38, 2Y
C OMMON
1 NKARGOKARGOT&POD Y« ISNCSTSYS o NQL NN24NA3,NQUEUF KQUEUKE (6 B8,
2 KGOGN1(1000) 4 KCOGN2(19807 sCROGNI (1000 KGOGNG (1000) s NKGOGNGANJILM,
; 3 ADJCGOIN)
3 COMMON
1 KARGOLY30 «8:6 ) NQPORT(Z0VNPRFAC(30+h) sKRGSHP (3048} ,TOPORTI30),
? YRGGEN(IU +8) g NPOOL s TOUTY ,TYOLAVI2E) s TWOLUSC259 s TVAVIALH) . TYSS(H,.6)
CCHMMONZA/ ONRNAM{IR, 2?
COMMON/B/ NTRANIG! « NKRFAC(L10)KCARG LB ) o NTEMP (L) s TT 4T NPORPT ({NTYPF,,
1 SelL e SHPH T, SHPVOL ¢NFACLSAVTIM
FQLY=0.0
E 830 LSAVE =T & 100 * NPORTY
] IF (KPREF1INTYPF) ) 831.6831,56301
8301 DO a302 JT = 1,3
TEX = 1000 *%*C(JT -~ 1)
NTEMP LI} = MONINFPRTL(I)/TFX. 1600
R302 NTEMP(JUI+3) = MOUINFPRT2(IV/IF X410001
: JTEMP = KPREF1 INTYPF)
g I{F (NTEMP(JSTENPY) 83G3.8303,831
L A303 IF (KPREF 2INTYYPEY) Bhi,PL1,R304
A306 JTENP = KPREFZ2 (NTYPF)
1F (NTEMP(JTEMP) ) LSRN US B . k3
831 If (MOD(KGOGN1 tUY,100080) - LSAVE) 832.833,841
A32 J= J ¢+ 1
IF (J=-NKGOGN) A31,831.9¢
8433 xk = 1
ISAVE = MONIKGNOGNL (J)Y/7100Q0.20)
8% IF (TSAVE - KCAPGIKY ) ALO,AS54,840
A0 K = Kot
IF (K-5) BL,84,437

>

iyt g

LIV R R e T

S b,

AG1 RETURN
85 IF (CGOGN3I(J)) 832,832.A500
NS00 IF (CGOGNIEU = 34000." R502,8502,8501
A501 SAVE2 = 34030. p
GO TO 850 :

8502 SAVF2 = CGOGNI (J)
850 IF (SAVE2~.80" TAPACVINTYPFE) ¢ SHPVOL) 851,551 ,65?
851 SAVE = SAVF?2
GO YO 853
AS2 SAVE=, 80*N APACVINTYPE)-SHPVOL E
853 IF (SAVEZANJUCGOCISAVE) - CAFACHINTYPE) + SHPRT ) 355,855,454
R56 SAVET = CAPACM(NTYPF) - SHPHT
SAVE = SAYFI * ADJCGHOUISAVE)

AL i
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A55

86
a7

AA
(1.5
ea2

90

9?

8888
9201

9292
9203

9204
9205

930
931

932
9321
9322

933

934

935

936
937
938
9%

IISAV= SAVE

EQLT=SAVF* ADJCGOCI SAVE) +EQULY

KRGSHP (NPORT, TSAVE) = KRGSHP INPORT,TSAVEY & TIISAV
SHPUT = SHPHNY & SAVE / ADJCGO(ISAVE)
SHPVOL = SHPVOL ¢ SAVE

CGOGN3(I) = CGORNI(JIY - SAVE

IF (11 - 3 87,8607

CSTSYS = CSTSYS #IDUISTI(NPORT,I) ® CSTTONCISAVE) ® SAVF) 7/ 1800,

L =1

SAVEL = 0.

IF (NTRANIL) ) A81.8A2,5A81

SAVEI = SAVFI & PRODUCINFAC.L¢ ISAVF)

L=1L1l+ 1

IF (L~ 6) A8648A,90

SAVEI = SAVEL * ADJVRNINTYPF)

SAVET = SAVFI ® ADJLD *ADJPRTINPORT)
IF(SAVEI.LF.0.) GO TN Asan

SAVTINM = SAVIIM ¢ SAVE 7 SAVE!

IF (ITIY 9205,9201.,9205

DO 93204 M=1.10

IF (NNFACIM) ) 9203,92083,9202

IF (NNFAGCIM) - T) 9204,9205.9206
NNFACIM) = T

GO T0 9205

CONT INWE

NSAVE = [ 4 100®IDSHIP

M=t

JSAVE = SAVE

IF (NKARGO) Nn30,%935,93)

IF (MOD(KARGO(M) o108080)~- NSAVE) 931,932,933
M= M+l

IF (N=-NKARGO} 330,930,935

IF{ MOD(KARGO(M)710C000,10) - ISAVE ) 931.9321,931
IF (KARGO(M)/1000080 ¢ JUSAVE - 38060 ) 9322+93224931
KARGO (M) = KARGO(M) & JSAVF * 1400080

60 TO 936

N = NKARGO

KARGOIN#1) = KARGOIN)

N=N=-1

IF (N-M} 935,903k, 9304
KARGO(M! = JSAVF*108460000 + NSAVE « ISAVE®100000
NKARGD = NKARGO & 1

IF (SHPHT ~ CAPACHINTYPE) 1 937,94,9%
IF (SHPVOL -~ 80%CAPACVINTYPE)) 938,9% .9
IF (JSAVE - 33999) 832,831,831
RETURN
END
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*NFCK MAINI , ;

SUBROUTINF MAIN ]
k C CHMMON {
3 1 NSTYPFNNPORT ,MFTYPF (NTHFASNITINS TFVAL, TSTOP, NSHIP,RNFNT(12),

2 CSTADM(AY ¢OSTTON LAY PRONUC (6 4R o8) NISTII0,430) ,KKTINF IR 6D ¢ TINF,
3 KFVENT(410) NMEVENT, TVENT LVENT1,LVFNT2,LVENT 3, INSHTP.KNORNRN
3 CCMMON ]
3 1 SPEEN(25Y s CAPACH(25) CAPACY (25) «CSTSFA(25)CSTPRT{25),0DPAFT(25), g
2 KTRANS(25) JA0UTRNI2S ), KARSHPL25) JISHIP(400),ISHIPZ2(400), )
3 NPIVINC(L10) NPITNLICLG)oNPTTYNZ2(10) JNTITHIC10) NTITN2(10),
Y 4 KPREF1(25%, KPPFF2(25) KCHANG(25) .

COMMON
1 NFPRT1(30) \NFPPT2 {30V, TTHPRT(30),TOLA(30),A0IPRT(30),CSTHOLI30Y,

2 DFTPPT(30) ,TYRANSKFPRT1(30) KFPRT?(301,ADJRAT,PRTNAM(38.2) ;

COMNON
1 NKARGOKARGCLLOD0) s ISHCSTSYS,NO1NQ2.NQ3yNQUEUFKQUEVE(SQD),

4 2 KGOGN101000) 4 KGOGN2(1000)+CGOGN3(1000) KGOGN& (1000) +NKGOGNLANJILD,

3 ADJCGOLA)

] C OMMON i
4 1 KARGDL(3D +As6 1o NQPORT(3I0) ,NPRFAC(30+6) KRGSHP (30,8) ,TQPORTI3N), 3
2 KRGGENI(30+8) s NPOOL,TOUT<TVOLAV(25) 4, TVOLUSI25) 4TVAVI6.R)TVUS(646) E

COMMON/A/ ONRNAM(6.2) ]

COMMON/SEL 7 IKF (X0)

COMMON /NN/Z NNTYPE (250 o NC T, NNAVATL o NNNA

CONMON/NNTAR/NTARC200) oNT

DIMENSIO?! ITEMPULI2), CARG(&), CHNGTH(3) NNTYPE (25)

OIMENSION NOPE3)

NDATA CCONRNAMCT U e J=142) s T=19 6)/SHAERTH,SHLINER.HGHNSTS Co6HONTRL
1+3HGAAJLH <EHRFD / L6HNAY. o6HS/S COs6HNTNR  4BHN/S/S <SBHCONTNR /

DATAC(NOP(T) sI=143) 74 HITINGSHINTER,SHINTRA/

DATA (CHNGTHIIN I=1,3) /Z4LHBOTH,“HDVRY,4HNONE 7/

NT=0
; READ(S 4100 (({ PRONUCTTeVeK) oK=148)eJ=146)4+1=1,6)

b 10 FORMAT(8F6.0032X)
READIS 411  CUNISTAT SV e 2=1,430),I=1,30) ] -

11 FORMAT (10F &0, 20X}

PFAD(S +12) (t KKTIME(IoJ) sJ=14€)eI=146)
12 FORMAT (3612)
READ'S413) ADJM D, TTRANC ADJRAT, (ADJCGOCIY 41=1,8) s (CSTTUNITI,I=1,8)
L 1+ (CSTADMIT) 4I=1,46)
A 13 FORMAT (11F6.0/8F6.0/6F6.0)
HRITE(6,101) (({ PRONUCIIZJoK) 1K=1,8)0eJ=1,6},1=1,6)
101 FORMAT(77H1 PRODUCTIVITY RATES BASED ON CARGO TYPE, TRANSFFR SYSTE

b AT A
a1 R s S 2 s b e K03 e

L 1M  AND FAGILITY TYPF / (AF12,0V )

1 HRITE (641082) C(IDIST(IeJ)9I=130)+T=1,30%

3 102 FORMAT (//30H DISTANCF MATRIX FNR 30 PORTS / (10F12.0) )

: WRITE (6,183 ((KKTIME(I+J)eJ=1+6141=1,6)

E 103 FORMAT {//32H INTFRTHEATFR CYCLE TIMES (DAYS) /{6(6I3,3X)) )

WRITE (6he104k) ADJCGO, CSTTON
i 106 FORMAT(//48H CONVERSION FACTORS FOR EACH CARGO TYPE (IMT/LT) /
¢ 1 8F12.2//52H COSY ($/MT) FOR COMMERCIALLY CARRIFD CARGO AY TYPF /
2 8F12.,2)
WRITE (6,105) ADJLD, TTRAN. ADJRAT
105 FORMAT (/7234 LOAD AOJUSTMENT FACTOR FB8.,2/ 34H TRANSIT TIME VO OR F
1R0M SHIP POOL,FR,2/762H ACCFPTABLE PERCFNTAGE OF HIGHEST AVAILABALE
2PRODUC TIVITY RATE FA,.2)
PEAD (5,1&) NITIN

e o b AR e o Ak 18 R i M At P 4 s L 2

sy e e 1
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14

161

162

151

152

161

162
i6

163

17

40

4001

. i ol oA et e, SRR A Bl e A S AR

FORMAT(S118,30X)

IF (NITIN) 1424162,1461
READ(S,164) (NPITINCI) NPITNL(I)oNPTTNZCI) JNTITAS LYY JNVITN2CI), 21,
1 NITIN )

ENTRY INITAL

TIME = Q.

NEVENT = @

00 151 I=1,28%

TVOLAV(I) = @,

TVOLUSII} = Q.

00 152 I=1,6

no 152 J=1.6

'VAV‘I.J’ =z °o

TVUS(I,J) = Q.
N0 16 I = 1,30
KFPRT1(IV = §
KFPRT2(I) = 0
NQPORT (I} = @
TQPORT(I) = 0,

D0 161 J=1.6
NPRFACIILJY = O
NO 162 4 = 1,8
KRGSHP (T4J) = O
KRGGEN(IoJ) = 0
N0 162 K = 1,6 ‘
KARGDL (TsJeK) = 0 g
CONT INUE ;
NKARGO = @ :
ISW = 9

CSTSYS = 0

NO1
NQ2
NQ3
NQUEUE = ¢
NPOOL = 0
no 163 1
KEVENT(I)
RN = ,00191

READ (5, I7) (ROENTII), T = 1,12}

KRR

14410
0

POV IR A

FORMAT (12A6)
READ (5,08) NSHIPNSTYPE.NNPORT « NFTYPE (NTHEA, JOUT,TEVAL + TSTOP.TOEL
FORMAT (61 943F fel) 5
READ (5,4001) CIFE(T) ¢I=1,30)
FORMAT (3012) 4
LVENTL = 0 :
LVENT2 = & )
LVENTI = @ :
TVENT = TSToOP i
GCALL PUT '
LVENT2 = § ;
TVENT = TFVAL + TDFL k
CALL PUT ;
LVENT2 = 3 ;
TVENT = 1, i
CALL PUT I
LVENT2 = & i
TVENT = 20, ;
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CALL PUT

READ (S5,14) NKGOGN

READ (S,&01) IKGOGN1(I). KGOGN2(TI)s KGOGN&ITI), I=1,NKGOGN)
01 FORNMAY (114,2710)

READ (S5,41) (NFPRTL1UI), NFPRT2(I)e ITHPRT(I), TOLACT). ADJIPRTIY), k
1CSTHOL (1), OFTPRY (Y1), PRTYNAMLII, 1), PRTNAN(I,2), I = 1,NNPORYT )
41 FORMAT (279, I, 4F6.0s 2A6 ,25X)

READ (5,42) (SPEEDIT), CAPACW(I), CAPACV(I), CSTYSFA(I). CSTPRTLI) i

4
1, DRAFYLIY s ADJYRNET ). KTRANS(I), KARSHP(I), KPRFF1(I}, KPREF2(I}, :
3 2 KCHANG(IV. I = 2,NSTYPE)
&

42 FORMAT (7F8.0+2I8, 31I1,5X}

3 READ (5,63) (ISHIP(I), ISHIP2(I}, I =
3 43 FORMAT (LC(TI11,16),12X)

1+NSHIP) ‘

; READ(S5,501)INCT

) READ (5+502) (NNTYPE(I) I=1NCT)
‘ READ(S,503) NNAVAIL

4 RFAN(S 4506 ) NNRA

501 FORMAT(IZ)

: $02 FORMAY (801 2)

. %03 FORMAT(I3)

¢ S04 FORMAT (I3)
00 403 I=1.,NSHIP
OWNER=PONC TSHIP(T) 7100, 10)
IF(OMNER.NE.2) GO To 333313
ISHIP(IN=ISHTP (T)~NNNA*i002000000

t GO TO %03

: 33333 OTYPE=MODCISHIPC(I},100)

; 00 &N33 J=1,NCT

IFIOTYPEL.EQ.NNTYPFLJI) GO TO &3333
033 CONTINUE

GO TO 40333

43333 NAVAIL=ISHIP(I)/1000GQ000
IFINAVAIL.LE.NNAVAIL)Y GO TO 4031
TFI(NAVAIL.EN.320) GO TO 403

46333 ISMIP(TII=2Q0Gr0o000Q0+MONITISHIP(I).1000800C0)

e Bl s

e o AR = s 2

T T T RS

e b e T e Sttt 0

60 TO LA% =
f %031 ISHIP(I)=CTSHIP(I)/7100000000-NNNA)*1008000000¢MOD CISHTP (D),
€100000000)
] 403 CONTINUE
; D0 55 I = 1, NKGOGN
. 55 CGOGN3(I) = (.
3 TEMP = TOEL & TFVAL

WRITE (6e68) (RNENT L) o1=1412) 4NSTYPENSHIP,NTHEANNPORT. NFTYPE,
1 NITIN,TEVAL,TSTOP ,TENMP

60 FORMAT (32H1 GCGENERAL I NP UT S 7/76X,25H0ATA IDFNTIFs
1CATION IS 12A677/76X 428HNUMBER OF SHIP YYPES IN GANE BXeiH= 417/
26X +23HNUNRFR OF SHIPS IN GAMF 13X.1H=oT7/7EX,26HNUMRER OF THEATRFS
JIN GAME 10X ,1H=T776X,23HNUMBER OF PORTS IN GAME 13X,1H=17/6Xe32HNU
4MBER OF FAGILITY TYPES TN GAME 44X tH=T7/6X29HNUMRFR OF TTTINFRARIFS
5 IN GAME 7YX 1H=IT7//76X6IHTIME INTFRVAL BETWEEN PFRINNIC SYSTFM STA

: BTUS PRINTOUT (IN DAYS) IS F7.0//6XesHTIFE FOR MAXTMUM LENGTH OF
* 7PLAY IN DAYS IS F7.0 7/ 6X,45H FIRST SYSTEM STATUS PRINTOUT( SN 0
; 8AYS) IS AT F2,0//)

f N0 61 I = 1.6

HRITE (6yh2) To CONRNAMIT «NIyN=142%¢ OSTADMLIY
61 CONTINUF

62 FORMAT (6X 4 3IGHD IFFERFNTIAL cosT

ST LT

‘ L e e AR ke e L L i ARl i
S S5 ISR AL AN i e et 7

FOR OWNER TYPF T3.3%: 2A€.,5H I%

b}

e T TR, TS B T T T A T
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6101 WRITF(6,611)
FORMAT(/ANG16HITINERARY INPUTS/,10X.1 JHITINERARY NO,, 8X42RHPORTS

At

k12

613
614
615

€21
63

6¢

65

70

1 F10.24i68H DOLLARS/NAY )
TF  INITTN? 621+.621,6101

10N ITINFRARY(IN ORDFR) /)
DO 615 T = 1,NITIN

TTFMPL1) = MODUINPTTINL(IV,1N0)

ITFHPI2) = MOD(MNPITNL (1) 100,100
ITFMPU(3) = MODINPITNL (TI)/10000,100)
TTEMP (&) = MODINPITN1 (I)/1000000. 100}
ITFMPIS5) = MODCNPITN1 (13/108000000.100)

IF (NPITINCI) ~ S) 613.613.612

ITEMPI6) = MODUINPITN2II) ,100 Y
ITEMPIT) = MODUINPITNZ2(I)/100.,100)
TTEMP(B) = MOD(NPITNZ2{IN/10000,100)
TTFHNP(9) = MODINPITN2(IN/1080000,100)

ITEMP(10V= MOD (NPIYN2(T)»/7100800000,100°

K = NPITINIT)

WRITE (6e61&) I, C(ITEMPIIN, J = 1.K)

FORMATU1SX,12¢ 14X,4101I6)

CONTINUF

HRITE (6, 63)

FORMAT(3bH1...P O R ¥ I NF OR MA TI ON //7/710%X&HPORT 411 Xe
L17HTHFATRFE o U Xo b HPOR T4 6 Xy BHANJUS T o 4X o SHCARGO oS Xy HMAX, o5 X AXe

2364HiH0. FACILITIFS AVAILABLE (AY TYPE) / 25X 7HOF PORT.&X.SHOFLAY,
3EX oIHFOR 6 X y6HHANDLF 4 X« SHORAFT 736X e WHTINF, KX, GHPRNNUC
GUXeBHOST/DAJUXGLHIFTIS5X, I e2H 1o4Xs2H Z2ohXe2H 3ebXe2H b,
SUXe2ZH 5,AX 421t 6 /36X 6HENAYSISX JHHRATE 4SX,SHE 3 ) /7))

00 65 I = 1,NNPORT

TTEMP(1) = MODINFPRTI(TIY,1080)
ITEMP(2) = HMONINFPRT1(I!/1000, 1000}
ITEMP(3) = NFPRT1(IV/1000000
TTEHP(®) = MOODINFPRT2(I),1000)
ITEMPIS) = MOOINFPRT2(I¥/1000,10C0)
YTFMPI6) = NFPPT2(T)1/1000000

WiTT(546R) T4PRTNANMI(TA1)s PRTYNANMI(T,2), ITHPRT(I). TOLACY),
IPPT({T)e CSTHOLITI), OFTPRTII), C(ITEMPIN) N=1,6)

TATHE 6X e T20 2X @2ABe5N o IB a7 X e FlalaSXoFSe313XeFB8.04UXF5.0.9X,
N SR EI N4 )
COUNT TNUE
WRITF (6.70)
FOPMAT(//6TH .S H I P TYPE INFORMATTONZ/2/6%,

L1UHSHIP s 3N SHSPFI D 4N o SHCARGOU N SHCARGOL X U HCOST7 X 4HECOSTEX (M HSHIP,
25X « SHMUL TI S Xo IHMO . 3N 12H RY TYPF X o11HCARGO TYPFS3IX.8HFACTLIY
3V IAGUHTHUTR /B Xe LHTYPF

LIXGGHIKTS) SN 2HNTT X ¢ IHVOLSX s AHAT SEARX S THIN PORTUX,SHORAFTRX,
SGHTRANSSXs SHIRAMS 11X ¢12H 1 2 3 & 5 617 X,1CHPREFERENCE ¢ 2Xo b HCHNG /
622 (e bHILT) BN HINTI KX BHIT/7DA)

T SXebBHIT/NAI4XWHIFTISXo6HADJUSTHN G UHSYST 23X, 12HC0=NOL1=YES) /

8 TOX6HFACTOR 7 )

DO 71 I = 14NSTYPF

ITEMPUL) = MOD (¥ TRANS(TIV.1D)
ITEMPI2) = MODC(FTRANS(IN/Z13.10)
ITEMP(3) = MOD(KTRANS(T)/100.10)
ITEMP{L) = MODKFTRANSIIN/Z1000,10)
ITEMPIS) = MODIKTRANS(INZ10000.,10)
ITEMP(6) = MOD(FTRANS(T)/10030G,1D)

75
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TTEMP(T) = MODIKTRANS(T)/1080000.18) -
ITENP(8) MODIKARSHP (L) , 100 ;
ITENP LD HONIKARSHP (I /10, 10) :

ITFMPLL0Y = NODIKARSNPIX) 7188,10)
ITEMPULL) = MODIKARSHP(T)/71000410)
ITENP(22) =

MOD(KARSHP (T 1 /10000, 10}
JTENP = KCHANG(I)

DISTR = CHNGTHIJITENP ¢1)

WRITE(6472) I SPEENCI)CAPACNHII) JCAPACY(I),CSYSEALL) OSTPRTLIY,
INRAFTAT) G ANJUTRNCT) o CITEMPINY «N=1,12) «KPREF1 (1), XPRFF2(T} DISTR
T? FORMATIAX g T2 IXoF el a3XaF T 02N eFBe0e2X Fbe0otXeFGeloBNoFS.0004N,
1 FOu3aXoI203Nqb UiX o T1) ol XS (X T 1) ebXaT1o6XeI1l «INcAS 7 )
SPEENITIN = SPEERIIN®24,
71 CONTINUE
HRITFE (64760)
760 FORMAT (37HE.

«ea CARGOD GENERATEOD ;
110X *NCs TYPE ORIGTN NFSTIN AMOUNT cIesy £ :
2PEN CHANGE NFW LAST®/

328X, PPORT® 47X *POARTH, 18X, PNAYS 16X PFREQE* 45X s *FREQ® 6X o ®NAY® 4 /7 /)
00 745 I=1.NKGEOGN

1
{
ITFMP(1) = MODI¥GOGN1(IV/10048, 10)
ITEMPE2) = MODIKGOGNLEIY /180.160)
IVEMPEI) = MODINKGOGNLYI),100)

Tl ITEMPEW) = MODI¥GOGN2(I).10080))
ITFHP{S)=MODIKGOGNLI (T)/100000004,1i000)
JTEMPIE) = WMOD(KGOGN1(TI)/712000000,100)

743 TTEMPIT7) = KGUGN& LIV /100
ITFMP(A) = MOODIKGOGN&(TI),100)

TTEMPLIA) =XGOGNL¢T) 7100840000000 0
HRITF IR 7o) T4 (ITEMPLJI) 4 U=149)

Tht FORMAT (10X I207Xel2eAXeTZeXa T2 X0TIb0XoIT o7 Xal3e7Xe13e
1 7Xe13 5%, I3}

745 CONTYINUF
WRITF(6475)

75 FORMAT(56HYL S R I P ITNTITIALYT ZATVION VALUES
177 26X uHSHIPA Xe UHSHIPL X  GHSHIPE X HSHIPT X BHDELIVFR YR X . G HHCHME & X,
2THINITIAL,SX.0HTIMFE , 2X ®OPERATIONAL S/

3 Xy IHND, SXo GHOUNRU X« RHTYPEGX ¢ IHITINERARYOHXN  THTHEATRE S,
GUHPORTSX M HPOR Yo 7X s SHAVAIL <3X2*TYPFE®//)
DO 76 I = 14NSHIP

JSAVE = TISHIP(T)/100000000
IF CJSAVE - 320)

e s i i o ot e S 8 2 Al L i

q
761,760+ 760 3
760 NEQOL = NPOOL ¢ 1 ;
ISHIPAT) = MOD(ISHIPETI.103C00500) + 30 * 100C0J0003
60 TO 762
761 ULVENTL = 1
LVENT2 = 2 !
ft VFNT3 = 0 i
TVENT = JSAVE b
CALL PUT i
ISHIP(I) = MOD(YSHTP(I)+180800000)
762 ITFMP(1) = MODC(TSHIP(T)/1004100
ITEMP(2) = MON(TSHIP(T:«100)
TTEMP(3) = MOD(TSHIP (13710000, 100)
TTEMP(4) = %ON (ISPTP2(I)/7100.10)
TTEMP(5) = MOD (ISHTP2UT),180)
ITEMP(E) =

HMOD (ISHIP(TI/Z71006800.100)

76
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OPx MOD(TSHIP(I)/1080.18) o1

WRITE1Go77) I, CITEMPINI, N = 146) LJSAVE,NOPLOP)
FORMATION E3ebXeI200X oI2¢8X eT2001XeI2:8Xe12:7XsT247XeIN7YLAS)

CONT INUE
HWRITE (6,78)
FORMAT (1H1)
CALL TAKE
RETURN

END

77




*NECK WMCVF1

SUBROUTINFE MOVF

C COMMON FOP GENFRAL INPUTS AND VARIABLES

COMMON

1 NSTYPEMNPORT (NFTYPE ¢NTHEA ¢ NITINSVEVAL, TSTOP s NSHIPRDENT (120,
2 CSTADMUB) CSTTONIB) sPRODUCtEs64M) DISTI3G,30) JKKTIMEIS.6) TIWE,
3 KEVEN, W10N)oNEVENT, TVENT LVENTLLVENT2,LVENT3,TOSHIP.KNORD.RN

C COMMON FOR SHIP VARIABLES AND TTINFRWARY PORTS

C CHMON

1 SPEFD(25) 4 CAPACH(25) ¢CAPACVYI25) ¢CSTSEA(25) CSTPRT(25),DRAFTI25),

2 KTRENSI25) ;ADUTRNIE25) KARSHP(25) o ISHIP(40J), ISHIP2(A00) .
3 NPITINULOVNPITNLIC(LOD NPITN2C10) NTITNLIC10),NTITN2(10),
b KPREF1(250V, KPPFF2(25) KLHANG(25)

C COMMON FOR PORT VARTABLFS AND FACILTITY DATA

[}

D

10

20

26
25

30
36

&0

45

C ONMMON

1 NFPRTL1(30)NFPRPT2(30)YTHPRT(30V<TNLA(30),A0LPRT(30),CSTHNLIIN,
2 DFTPRT(3I8) TTRANJKFPRYL(30)KFPRT2(30),ADJRAY ,PRTNAM(38.,2)
COMMNN FOR CARGO AND QUEUF INFO

COMMON

1 NKARG CyKARGO(LBOO) » ISHCSTSYS o NQLNQ2NQI+NQUEUF +KOUEVE (600,
2 KGOGN1(1000) ¢ KGOGNZ2(1000),CGOGN3I(1080) ,KGOGNL(1000) sNKGNGNLADJILD

3 ADJGGOLA)

COMHON FOR OUTPUT VARIZALES

C.OMMON

1 KARGDL (30 «B8¢6VNAOPORTI(I0) SNPRFAC(30.6) ,KRGSHP (30+8) .TAPORT(308),
2 KRGGEN(30.,8)4 NPOOL+TOUT,TVOLAVI25),TVOLUSE25) ,TVAVI6,6).TVUS(6,6)

COMMON/ZA/ ONRNAMIG,2)
COMMOR/NNTAR/NTABC(200),NT

ISAVE = MOD(ISKIPLINSHIP),100)

JSAVF = MOD(CISHYP(INSHIPI/Z10000,100)

KSAVF = MON(ISHIP(INSHIP) /1000000, 1000

MSAVE = MODC(ISHIP(IDSHIP)I/ 180,10}

NQ1 = MODt ISHIP2(IDSHIP) /7 10060000.,100 )

IF (ISHIP(TNSHIPY/100000000) 454505
IF tJSAVE) 50¢10+50
SAVYTH = DYSTINQILKSAVEY/SPEEDRYISAVE)

CSTSYS = CSTSYS & SAVYTM * (CSTSFA(ISAVE) » CSTADM(MSAVE))
LVFNTL = TINSHIP

LVFENT2 = 2

LVFNT3 =0

TVENYT = TIME ¢ SAVTIM

CALL PuUT

IFLIoum 25425474

WRITE (648A) TTYME. IDSHIP. NQ1. KSAVF (TYENT

NQR?2 = MODNIKNOPO/Z 100006, 100

NT=NT#{

NTASINTI= (({MON(ISHIPCINSHIP) ,100VY%100¢NQ1)*100¢KSAVEL®
C100000¢TVENT

NQ3 = 0

CALL QUEUE

IF (NQ3) 75,3075
iF (NQ2 - X) 35,35.48
KFPRT1INQL) = KFPRTLINQYL) - 1000%*(NO2-1)

GALL TAKE

KFPRT2(INOLY = KFPRPT2(NQ1) - 1000°®*(NQ2~-4%)

CALL TAKE

NPUOL = NPOOL & |
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C5TSYS = CSTSYS ¢ TYRANPICSTSEAC(TISAVF) ¢+ CSTAOMIMSAVE) )
IF ¢tI0UTY 25425406

Lh NSAVE = NONCISHIPZCTDSHIPY 7 100,10} :
WRITE (6,470 TINE,IDSHIPJNQL MSAVE :
47 FORNAT (/718N GHAT FS.1,1AH DAYS, SHIP NO. +I3s14H LFAVING PORT , §
112,521 T0 JOIN THFATER POOL, CURRENT DELIVERY THEATER 1S .ID) :
G0 Tn 25 b
S0 T = ISHIP2(TOSHTIPI/ 100000008 i
IF D) 55,99,5%%
86 IF (1 - S) 60.60,70 i
60 SAVVIM = MODINTITNL (JUSAVED) /71068 °**{I-1).100) i
65 IF (MSAVF = 1) 15,20.,15 ;
. 70 SAVTIM = MODINTITNZ2(JSAVE) 7108 **(J~6).100)
| GO TO 65
3 75 ISW = NQ2
GO TO &5

86 FORMATUI/L0XGGHAT FS.1,16H DAYS, SHIP NO. +13,10H LFAVING PORT ,
11216H BNUND FOP PORT 12 7H ETA = FS5.1,5H DAYS )

99 WRITE (6.101)

1 101 FORMAT (/77790 YOUR ERROR IS THAT A SHIP IS LEAVING A FACILITY Tve

1 LE ZERU WHTSH IS NONEXISTENTZ//7?Y

CALL ENOGAM

RETURN
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*DFCKX PORT Y '
SURROUTINE PORY
C CHMON
1 NSTYPEJNNPORT JNFTYPE JNTHF A NITINGVEVAL , TETOP NSHIP,RNFNT (12},
? CSTAOMU ) CSTTONIRY PRONUC (A 6o A) «DISTUIL30) KKTINF IR R) S TTHF,
3 KEVFNT(GLLIN) NFVENT. TUFNTLLVFNTE1 LVENT2,LVENT34TNSHTP KHORNPN
C OMMON
1 SPFFO(?S) JCAPACKWI25) ,CAPACVI25),CSTSFA(ZSY CSTPRT(25) NIRAFTL28),
2 KTRANS(26 1 JANITRNCE25) (KARSHPI25 ), TSHTP(LD0)1SHTP2 (800,
3 NPITINCI0) JNPTITNLCL QI NPTTN2(10) ¢NTITN1C10) NTTTN2C10),
b KPREF1(25), KPPFEF 2{25) «KCHANG (25)
€ OMMON
1 NFPRTI(30)NFPPT2C(30),ITHPRT(30),TNLAT30),ADJUPRT(30),CSTHNLIZO),
2 OFTPRTII0) JTTRANJKFPRTLII30)KFPRTZU30),ADJRAT ,PRTNANIT(,.2)
;OMMON
1 NKARGCoKARGOCGOD0D ~TSHeCSTSYSyNAL(NQ2,NN3,NQUEUF 4KQUFUFt0GY,
2 KGOGN1(1000) 4 KGOGN2(1000).CGOGNI(1000),KGOGN& (1000) JNKGNGN.ADILN,
3 ADIGGOLAY
C OMMOM
< 1 KARGDLUIO0 < Re &) NQPORTIZD) NPRFAGCI3I0h) yKRGSHP (20 4A) . TAPNRT(30Y,
! 2 KPGGENI(30 R, NPOOLIOUTTVOLAV(25)eTVOLUSI25) ,TVAVEA,AR)TVUSLGRH)
( COMMONZAZ ONRNAM(A,?2)
COMMON/A/ NTRANUG) ¢ NNFAC(10 ) ¢KCARGI(R) « NTEMP(E) ¢ IT 4 T4 MPART,HTYPF,
1 JellLo SHPH T,SHPVOL«NFAC.SAVTIN
WEIGHT =DFNSTTY=VOLUMF= 8.0
’ IF LISW) 141,50

e ek . k3 e e 0 o APl Wb Pk o m

et e A b e

1 NTYPE = MOD(ISHIP(INSHIP),1CO?
NPORT = MOODUISHIPU(IDSHTP) 71080000, 1000
T =1
KARAMYT = 0
KARTYP = @

IR e b R 1 e Skl il i« e

LSAVE = NPORT ¢ 100 * INSHTP
4 TF { MOD(KARGD (I),100000) - LSAVE)  7.5.¢
5 MSAVE = KARGO(I) 7/ 1000000
IF (MSAVF=KARAMT) 74746 . E
A KARAMT = MSAVE
b KARTYP = MOTUKAPGO(IY/100008, 10}
Lo 71=141
IF (I-NKARGO) Golks8 : '
AT =1 ;
LL = MOD(KTRANSINTYPF).10) :
NSAVF = KTRANS (NTYPF) 7 10
9 NTRANII) = MODC NSAVE/10%%(I~1) .10 ) i
I =T ¢4
IF (I-6) 9,3,12
12 1 =1
13  IEX = 1000 **CI-1)
NTEMPII ) = MODINFPRTL(NPORT) 7/ IFX .1000)

Iy

O —

; NTFMP(I+43) = MOGINFPRTZINPORT) 7/ IFX ,100C)
b NNFACCT ) = NTFMPII ) - MOD(KFPRTL(NPORT) /7 IFXe1000)
{ NNFAGCUTI+3) = NTEMP(I#3) - MON(KFPRT2(NPORT) 7/ IFX,1000)
z T =T ¢4
! IF (I-3) 13,13.1501
! 1501 IF (KPREF1 (NTYPF) ) 1601641502
‘ 1502 I = KPREF1 INTYPF) ]
IF (NNFAC(T)-1 ) 1503+ 39,39
. 1503 IF (KPREF2 (NTYPF) ) 1509, 1509, 1504
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1504 I = KPREF2({(NTYPF)

IF (KNFACLT) - 1) 1505,39,39 !
1505 I = KPREFL(NTYPE) 1

IF (NTENPIID ) 1508.15648,1507 E
1507 JSAVE = ¢

GO TO &6

1508 I = KPREF2(NTY®F) ,
1509 IF (NTEMP(I) ) 16,164 4507
16 IF (KARANT) 161,22.161

161 1 = !

SAVE = 0. 2

162 IF (NTRAM(TI)) 163.204163 j

163 J = ¢ i

166 IF (NTFMPIJ) 19419,17 i

17 IF (PRODUC (JoT +KARTYP)=SAVE) 19.19,18 !

15 SAVE = PRODUC(Je Jo XARTYP) :

3 JSAVE = J |
{ ISAVE = U :
3 19 J = Jet 7
3 IF  (J-6) 1664164 ,23 '

PN

20T =1+ ¢
IF (T-6) 162,162,330

1
22 1 =1 :
MSAVF = 6 {
23 TF INHFACC(T)~MSAVE) 25,25426 i
26 MSAVE = NNFACK ) i
LSAVF = I :

1= Yot

Lk

IF (1-6) 23423426
IF (MSAVE) 40,4G,27

1
T = LSAVF ]
G0 TG 39 b
3C IF (NNFAC(JSAVF)) 31,314,384 ]
31 AEST = 0. :
SAVE = SAVF ® ADJRAY 3
=1 4
D IF (NNFAGCIV)  35,35,33 3
) 33 TF (PRONUC ITI.TSAVE.ICARTYP) -~ BEST) 35,35,34 ;
34 AEST = PRODUCI 1o ISAVF (KEPTYP) :
KSAVF = T

3Is I =7 ¢ 1

IF (T=-6) 32,32,36

36 IF (BFST = SAVF) LA, 46,37

37 I = KSAVF

: G0 TO 39

: 38 1 = JSAVF

b 3 IF (I-3) 3924 392,391

391 KFPRT2(NPIRT) = KFPRTZ(NPORT) ¢ 1000%%(1I-4)
GO Tn 393

392 KFPRTZINPORT) = KFPRTIL(NPORT) ¢ 1000°%(I~-1) :

393 HPRFACINPORY,I) = NPRFACINPART,TI) ¢ 1 i
KOWNFP = MON{ISHIPUINSHIP? /7180,10) i
NFAC = 1 ¥
KMONF = MONC(ISHIPL(TINSHIPI /1000 ,10)

4 SAVIIM = 0,

i , L =1
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3931 WSAVE = IDSHIP*1800 ¢ NPORT

396 KSTART = ¢ - N
KSTOP = NKARGO - N
GO 397 L = KSTART,KSTOP
K =L &N
397 KARGOIL) = KARGO(K)
KSTART = KSTOP + 1
KSTOP = NKARGO
D0 398 L = KSTART,.KSTOP
398 KARGO(L) = ¢
NKARGO = NKARGO - N
60 T0 70
399 KARGWD = KARGO (1}
N=N¢+e¢t
GO TO 60
&0 DO 400 JJ=1,¢
400 NTRAN(WY) = @

&1 IF ( MOD(KQUEUECIY, 200) - NPORT) hol?2,47

42 ) = MOD(KQUEUE (T)/100000, 10)
NTRANCJ) = NTRANCY) ¢ 1
IF (J=1) &&,44,463

&3 IF (NTRAN(JI-1) ) L31,631, 44
431 IF INTEMP(U-1) ) LT PN’ YA
b T = I+t

IF (I-NQUEUE) GLi,41,47
&5 JSAVE = J-1
46 KTIMF = 10, * TIMF

NQ1 = MPORY

NQ2 = JSAVF

NU3 = NPORT ¢ (150% (IDSHIP + 1000 * (JSA
IF ¢(10UT) 462,462,460

460 WRYTE (6,461) TIME,TOSHIP, NPORT, JSAVE
462 CALL GUEUF
CALL TAKF
47 IF INTRANGJD ) 481,479,481
479 IF (NTENP(JY) ) 81,481,400
488 JTAVE =

CO TC &6
481 -MSAVE = 500

JSAVE = 0

I =1
490 JF (NTRANCI) - MSAVF) 4901.492,492

4901 IF (NTEMP (1) 492,492,491

491 MSAVE = NTRAMLI)

JSAVE = 1

492 I = TI#1
IF (1-6) 490,490, 46
50 I = ISM
ISWw = 0
NPORT = MOND(NQ3, 100)
IOSHIP = WONDING3/1080,1000)

82

IF (MOD(KARGOCL),100000) - MSAVE) 394,399, 395
396 L = L ¢ ¢

IF (L - NKARGO) 3931,3931,395
39% IF (M) 70.70,396

i
i

VE ¢ 10 * KTIMF) 3 )
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IF t10UN 502,502, 588
500 WRITE (6.501) TIME, IOSHIE, &20:°
.502 LSAVE NQ3 7 t000000
SAVE FLOAT (LSAVF) / 10.
SAVE TIME -~ SAVF
TAPORT (NPORT) = VTQPORTINPORT) + SAVE
NTYPE = MODCISHIPC(IDSHIP).100)

wuu

KOWNER = MOD(ISHIP (IDSHIP)/100,18)
CSTSYS = CSTSYS+SAVE*(CSTPRTINTYPEI+CSTADM(KOWNERY )
) K =1
LL = MOO(KTRANSINTYPED,10)
NSAVE = KTRANSINTYPF)/10
1 51 NTRANEK) = MODINSAVE/10%**(K=-1),10)
{ K=K+1

IF (K= B} 51,451,393
60 KARTYP = MOD(KAPGW(N/100000.10)
KARAKT = KARGNN/1000000
, VOLUMF= FLOAT(KARAFTY/ZADJCGOUKARTYP) +VOLUME
3 HETIGHT = FLOAT (FARANMTY & WEIGHT
DERSITY= METGHT/VOLUME
KARGDL (NPORT.KARTY P KOWNFR) = KARGDLINPORT,KARTYP,KOWNER) & KARANT
T =1
SAVE = 0
61 IF (NTRANCTI)) 62,63,62
52 SAVE = SAVE + PRODLGCINFAC, 1.KARTYP)
63 I =1 + 1
iF (1= 6) 61,61:6%
6L TF ELL-1) 65,66,65
45 SAVE = SAVF * ADJTRNINTYPE)
66 IF(SAVE.GT.0.) GO TO &7
GO TO 39&
67 SAVTIM = SAVIIH ¢ FLOATIKARA®T)Z(SAVE® ADJPRT{NPORT))
GO TO 394
70 ITINN = MOD(ISHIP(IDSHIP)/10008 .100)

CKRGSUM - SUMS CARGO AROARND IN WFIGHT ANO VOLUME FOR SHIP NUMAFR(IDSHIP)
no 7006 T = 1.10

700 NNFACC(I}) = D
, . I =20
' L =1
SHPHT = 0
SHPVOL = 0
71 IF ( MOD(KARGO(L)/100,1600) - INSHIP ) T5,72,76
72 ISAVE = MODIKARGO(L)/7100080,10)
SAVE = KARGO(LY 7/ 1000000
SHPVOL = SHPVOL ¢ SAVE
SKPHT = SHPNT + SAVE / ADJCGO C(ISAVE)
IF (I-10) 73475.75 ]
73 ISAVE = MOOD(IKARGO(L)Y,100) :
1IF (1) 731,708,731
; 731 IF (ISAVE « KNTACCI) ) 74e75.76
; 76 T =1 ¢ 1
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NNFAC(I) = ISAVE :
L= +1 i
IF (L-NKARGO) 71,7176

76 D0 761 T = 1,45

761 KCARGI(I) = MOD ( KARSHP (NTYPE) 7/ 10%*(I-1), 10?
IF C(ITINN) 170477.170

[ ——————— S S
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77 TF (KMODF = 1) T7?84771.770
T70 MSAVF = TTHPRT (NPORT)
GO TO AQ
771 MSAVE = MOD(ISHIP2U(TNSHIPY /100,10
IF (ITHPRYINPCRT) - MSAVE) 80,772.A0
T7T2 MSAVF = MON(ISHIP2 (INSHIPY. 180}
MSAVF = TTHPRT (MSAVE)
A0 I =1
J =1
: T =0
3 8t TF (I = NFORT) R2,84Z4A2
: 87 IF (ITHPRY(I) - MSAVF) ABL2.,83,842
g AT TF (DFTPPT L(I)=-NPAFTINTYPE) ) Au42,830,R30
' 830 CALL tNAD
IF (J = NKGOGN) A31,831,942
1 831 IF (SHPWT - CAPACWINTYPF) ) 832,942,942
A32 IF (SHPVOL=-.B80*CAPACVINTYPF)) R&2,942,942
: AL? T =1 + ¢
TF (T = NNPORT) f1.81,962
942 T= 1
NSAVE = 999999
JSAVF = 0
98 J = NNFAC(I)
: IF (J) 951,954,951 , i
b 951 IF (ITHPRT (J) - ITHPRT(NPIORT) ) 954,952,954 4
352 TNIST = NISTI(NPORT,.)
IF (INIST - NSAVE) 953,954,954
954 NSAVF = INIST
JSAVE =
956 I =1 ¢ 1
IF (I-18) 954958,97
97 IF (JSAVF) 110.,98,110
98 TF (KMOGF - 1V 150:120.150
110 NSAVF = MON(ISHTP(INSHIPY, 1000000)
ISHIP(TIDSHTP)= NSAVE ¢ SSAVE * 1000030
IF (KMODE - 1) 117.152.117 ;
' 112 IF CLTINND 11741134117 !
113 IF (SHFEWT=-CAPACKMINTYPE)Y 114,117,117 :
116 IF (SHFVOL-.80 *CAMACVINTYPF)) 115,117,117
115 IF (OFTPRY (JSAVE)-DRAFTINTYPF)) 117.116,.,116

= el i e e bR e

e

i g T e

e e S

ey

e AT

11€ 11 = 1
E J =1
4 I = JSAVF
1 CALL LOAD

117 CSTSYS=CSTSYS+ (TOLA (NPORT) +SAVTIMI®(CSTPRTUINTYPE)+CSTADHIKONNER) )
CSYSYS = CSTSYS ¢ SAVTIMPCSTHNL (NPORT)
1171 NSAVE = HON(ISHYP2(TIDSHIPI1000000)
LSAVE = ISHIP2(JDSHIP) / 100000080
TSHIP2 (IOSHIP) = NPORT®1000000 + NSAYF ¢ LSAVE * 108000000
TVENT = TIME & SAVTIM ¢ TDL AINPORTS

CRRPCRSR S .

o s g

LVENTL = INSHEIP
LVFNTZ = 1
; LVENT3 = NFAC ¥
1 IF (10UT) 119,119,118 ;
|

118 TOUT = TVENT - TIME .
SCN = 130, °*SHPVOL / CAPACVINTYPE)
WRITE (be1191) TIMELIDSHIP, NPORT,. NFAC, TOUT oSHPVOL.SCN
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IF (VOLUME) 119,119,A0000
88000 IF(KTRANSI(NTYPE).EQ. 11 ) NCGO

=1
IFIXTRANSINTYPE) .EQ, 1000001 ? NCGO = 3
IFIKTRANS(KYYPE) ,EQ. 1001 ) NCGO = 5
IF(KTRANS(NTYPE) EQ. 18001 ) NCGO = &

119 CALL PUT

‘ CALL TAKE 1

4 RETURN

1 126 MSAVE = MOD(ISHIP2(INSHIP)/100,10)
IF (ITHPRT (NPORT)~MSAVES 13041214130

; 121 LSAVE = MOD(ISHIP2(INSHIP),180)

] IF (SHPHT) 1261,1251,122% 1
1 1221 1 = 1 ]
NSAVE = 999999 ;
KSAVE = @ ]

123 J = NNFACtLD)

1331 IF (DFTPRT(IV-DPAFTINTYPE)) 1354,1332,1332
. 1337 IF (KPREF1(NTYPE)) 1333,1333,13320

t IF (J) 1230412441230
: 1230 IF (J-LSAVF) 1232,1231,1232 |
3 1231 KSAVE = J ;
E GO0 T0 127 B
1 1232 IDIST = DIST(J,NPORT) ;
: IF (IDIST - NSAVE) 1233.124,124 i
1233 NSAVE = TDIST i
KSAVE = J 3
124 T =1 ¢+ 1 i
; IF (I-10) 123,123,125 ;
: 125 IF (KSAVE) 127,1251.127 !
1 1251 KSAVE = LSAVE ]
| 127 SAVEI = DISV(KSAVE,NPORT) / SPEED(NTYPE) i
3 SAVEI = TIMF ¢ SAVTIM ¢ SAVET + TOLA (NPORT) 3
b NSAVE = SAVEL :
P ISHIPZ (INSHIP) = MDDITSHIP2fIOSHIP) 10000 + 1500 * NSAVF 3
? 128 NSAVE = MOD(ISHIP(INSHIP) ,1000000) :
: TSHIP(IDSHIP) = NSAVE + KSAVE * 1000000 ;
GO TO 117 g
: 130 IF (SHPVOL - .80 * CAPACVINTYPF)) 13014140140 3
b 1301 IF (SHFWT- .80% CAPACWINTYPF)) 131,140 .14C i
Lo 131 MSAVE = MODN(ISHIP2 (TDSHIP)/Z100,10) !
NSAVE = ITHPRT (NPORT) !
ISAVF = KKTIME (NSAVE s MSAVE) ;
JSAVF = MOD(ISHIPZ(TOSHIP)/1000 %000 ) 4
: LSAVE = TIME i
: JSAVE = LSAVE - JSAVF !
: IF (3%JSAVE - ISAVE) 1322.1322,1321 i
; 132i IF (SHPVOL~- ,2*CAPACVINTYPF)) 1322,1322,1490 !
¥ 1322 I = 1 4

! J =1

. SAVEI = 8. 1
L M =0 §
: SAVFY = 0, i
: 133 IF (ITHPRT (T)=NSAVE) 1356,1330,1356 g
P 1330 IF (1 - NPORT) 1331.1358,1331 i
]
o 3
3

i

3

¢ 13320 00 13321 JI = 1,3

Lo IEX = 1000 **(JT - 1)

E NTEMPIJI) = MONINFPRTL(II/TEX.1000)
4

3

]
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13321
13322
13323
1333

134
1 31

1362
13420

13 421

1346422

13423

13643

135

1351
1352

1353
1354
1361
13¢€
137
1379
13722
1372

1373
1376

1375

160

141

1472

1621

163

166
1 4k

NTEMPCJUI+3) = MODINFPRT2(I)/IEX,1000)
JTEMP = KPRFFL (NTYPF)

IF INTENPUJUTEMP)) 13322,13322,1333
IFUGPREFZUNTYPED)) 13544.1354,13323
JTFMP = KPREF2 (NTYPF)

IF INTEMPUUTYEMNP)) 1354+1354,1333

K =1

IF (ITHPRYTIK)-WSAVE) 135,1341,135
TF (DOFTPRTUIK)-DPAFTINTYPEY) 1365,1362.1342
IF (KPREFLUNTYPFI) 1363,1343,13620
N0 13621 JI = 1,3

TEX = 1400 **(J7 - 1)

NTFHP(JTI) = MODINFPRTLI(X)/IEX,1000)
NTEMP(JI+3) = MOD(NFPRY2(XI/ZIFX,1040)
JTEMP = KPRFF1(NTYPE)

TF INTEMPIITEM®PY)  13622,1342241343
IFIKFREF2UNTYPF)) 135,135413423
JTENP = KPRFF2 (NTYPE)

IF INTEMPUUTENP)) 135,135,1343

ISAVE = K + 100*

GO TO 13722

K=K +1

If (K - NNPORT) 136,134%,1351

TF (SAVET - SAVEJ) 1353,1353,13%2
JSAVF =1

SAVEJ = SAVEI

SAVFT = 0.

I =1+1

IF (I - NNPORT) 133,133,1261

TF (SAVEYS - 500,) 1364110,110
TF (SHFWT) 1604168, 140

IF (MOD(KGOGN1(J),10000) - ISAVE) 1 1372,113%
J=J ¢+ 1

JF (J= NKGOGN) 1374137,1351

t =1

JSAVZ = MOMUIKGGONL(J) /7100004100

IF (KCARGIL)I=USAV2) 137441375,1376
L=1L ¢+1

JF (L-5) 1373.1373.1371

SAVET = SAVEI ¢ CGOGN3UY)
GC TO 1371

I =1

TSAVF = 999999

KSAVF = 0

IF (NNFACUTY) 142,143,162

J = NNFaG(T)

IDIST = NTST(NPORT )

TF (TOIST=-ISAVF) 1421,143,143

ISAVF = INISY
KSAVF = J
I =1+ 1

IF (I-100 142,141,104

TF (KSAVF) 1641.1465,1461

TVOLAVINTYPF) = TVOLAVINTYPF) & CAPACVINTYPE)
TVOLUS INTYPF) = TVOLUSINTYRF) & SHPVOL

IP = ITHPRT(NPORT)

JO = TTHPRVYUIKSAVE)
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165

150

161
1612
15121
1514

15161

1516
1516

1513
152
16521
1622
15274

15222
1523
1524

163

i54
1541

152
1543

1544
15¢

15¢
1561

1562
1563

157
i15a
159
160

TVAVIIP, YD)
TVUS(TP,y0D)
GO TN 128
WRTITE (he146) IDNSHTP, NPORT, MSAVF
CALL FNDGAM

NSAVF = JTHPRT (NPORT)

TVAVUIPLJN) ¢+ CAPACVINTYPEY
TYUS(TPL,JNY + SHPVOL

" oH

I =1
K =1
SAVEI = 0.
SAVEJ = 0.

IF (ITHPRY (T)~NSAVE) 1563,1512,1543
TF (OFTFPRTLUIV-UPAFTINTYPFI) 1543,15121,15121
IF (KPREFL (NTYPF)) 1513.1513. 1514
NO 1514641 JI = 1,3

IEX = 1060 *%¢Jl - 1)

NTEMPC(JIV = MONI(NFPRTL(I)/IEX.1000)
NTFMP(JI+3) = MDDINFPRT2(TI/IEX, 10080
JTEMP = XPRFFL (NTYPF)

IF (NTEMPLJTENP)) 1515.,1515,1513

IF (KPREF2(NTYPF)) 1543,1543,1516
JYFMP = KPRFF2 (NTYPF)

IF INTEMPUJUTEMP)) 1543,1543,1513

J =1

IF (ITHPRY (J)=-NSAVE) 153,1521,155

IF (DFTPRT LN ~-DPAFTINTYPFI) 153,1522.1522
IF (KPREFLINTYPF)) 165,1566,15221

D0 15222 JI = 1,3

IEX = 1000 **{Jr - 1)

NTFMPLJI) = MODINFPRTI(J)/IFX.1080)
NTEMPLJI+3) = MODINFPRT2UJV/IEX, 10000
JTEMP = KPRFF1 (NTYPF)

IF (MTEMPUJTEMP)) 15234,1523,155

IF (XKPREF2(NTYPF)) 153.153., 1524
JTFHUP = KPREF2 (NTYPE)

IF INTEMPUJTEMP)Y) 153,153.165
J=J+1

IF (J = NNPORT) 157,152,154

YF (SAVEI - SAVFJ) 1542.,1562,1541

SAVEJ = SAVFI

KSAVE = 1

SAVFI = ¢

I =1 ¢ 1

IF (I - NNPNRT)I 151,151,1544

IF (SAVFJ) 160.160.128

MSAVE =0 ¢ 100 * T

GO T0 59

IF { MODI(KGOGNL1tK) 10000) ~ MSAVE? 158,156i,153
L =1

LSAVE = MOD(XGOGN1(X)/10000,1019

1IF (LSAVE - KCAPGI(L)Y) 1563,157,1563

L=0L &1

IF fL - 5) 1562+,1562,153

SAYEI = SAVEI #CGOGN3(X)

K=K+ 1

IF (K - MGOGH) 156,156,154

JSAVE = TIMF ¢ TIrRAN ¢ SAVYIM ¢+ TOLAINPORTY

IF CJSAVE - 320" 1602,1602.1601
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1601 JSAVF = 320
GO TD a0k

1607 TIF (TTRAN - 1. ) 1603,16044160%

1R JSAVE = JSAVE & 1

1604 NSAVF = MODUCISHIP(TINSHIP) 100000000 )
ISHIPIIOSHTIY) = JSAVE * 100000000 ¢ NSAVE
GO T0 117

176 T =
nn 1700 JJ = 1410

1700 NNFAGIJS) = O
KK = NPITINCITINN) Lo

171 NNFAG(T) = MOD(NPITNIC(ITINN)Z100%*(T=1),100) T
I =1 ¢ 1
IF (1-60) 171,171,172

172 IF (KK = §) 173,173,171

T

1721 1 = 1

1722 NNFAC(I+S5) = MOOUINPIVTN2(ITINNY/7100%%(T-1),100) b
I =1 +1 i
IF (I - K ¢ 5) 172241722,173

173 49 = 1

176 TF INNFACCJI)Y = NPORT) {761,176 04,1761
1761 U4 = JJ ¢ 1
TF (JJ = KK) 1T6,174417h2
1767 WRITF (641743)
CALL FNOGAM
17644 KSAVF = JJ
IF (KOWNFP ~ 1) 175,180,175
176 IT = 2
1751 JJ = JJ ¢+ 1
TF (JJ = KSAVE) 177.1762.,177
17A IF (SHPWT = CAPACUHINTYPFI) 1761417621762
1761 IF (SHPVOL-.80%CAPACVINTYPF)) 1751,176241762
1762 TF (KSAVE =~ KK) 1764417631764
1763 1 = 1
GO TO 1765
17666 I = KSAVF ¢ 1
i 1765 KSAVFE = NNFACI(])
ISHIP2 (INSHIPY = MON(ISHIP2UINSHIP), 100000000) + I * 100860000
GO TO 128
177 TF (JJ = KK 1772.1772.1771
1771 JJ = 8
IF (JJ - KSAVFE) 177217621772
1772 0 = 1
I = NNFAGUJY)
CALL LOAD
GO TN 176
180 IF (KSAVE - KK) 1301,1802.1A01
1801 I = KSAVE ¢ 1
GO TO 1803
1802 I = ¢
1803 NEXT = NNFAul")
ISHIP2 (INSHIP) = MON(YSHIP2(IOSHIP).100000000) ¢ YT & 100000000
ISAVE = t0. * ( VIME + il,)
NNFACtJJY = 0O
J = NEVENY
181 IF (MOD(KEVFNT (J)y 10000) - ISAVE) 16811,1811,190
14811 NSAVE = MOD(KEVENT (JY/100000,100)
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TF (NSAVF ~ 1) 182,1822,182
182 IF INSAVE - 2) 1821.,1822,1821
1821 Jy=J -1
JF €J) 181,190,181
1822 JSAVE = KEVFNT (JV/710000000
IF (MODUISHIPUJSAVF) 710000080,1002 - NPORT) 1821.,1026,182%
1824 NSAVE = MOD(ISHIP2(JSAVF)/100,10)
MSAVF = MOOD(ISHIPIASAVE),100)
IF (NSAVE -~ ITHPRT{NPORT) ) 1826, 18214,1826
1826 JIF (MOD(ISHIP(JSAVE)/100.18) - 1) 1829,1821,1829
1829 IF (MODCISHIPU(JSAVF) 7 10000,100) ) 1830,1830,1821
1830 I = 1
1831 JSAVE = NNFACL])
IF (JSAVF) 1832.1845,1832

1832 IF CITHPRY (JSAVFY~ NSAVE} 184 5,15330 1845
1833 IF (OFTPRT (JSAVE) - ORAFT(MSAVE)} 1845,1834,1834
18364 IF (VPREF1 (MSAVE) ) 18Lk o280k 1835

1835 NO 18361 K=1,3
IFX = 1000 ** (¥ - 1)
NTEMPIK) = MODINFPRT1(JSAVE) /TEX,1000)
18361 NTEMP(Ke3) = MOD (NFPRT2(JSAVEN/ZTIEX. 10000
JTEMP = XPREF 1 (MSAVE)

IF (NTEMP(JTEWNP) ) 1836, 1836.10844
1836 IF (KPREF2 (MSAVF)) i8L5,1845,1837
1837 JTEMP = KPREF2 (MSAVF)

IF INTEHPUJTEMPY) 1865, 1845, 1844

1846 NNFACID) = 0
1845 1 =1 ¢ 1

IF (1 - KX) 1831,1831,1621
190 II = 3
JJ = KSAVE
190t JJU = JJ ¢+ 1

IF (JJ - KSAVE) 186,193,196
191 IF (SHPWT - CAPACHINTYPE)) 192,193,193
192 IF (SHPVOL-.80*CAPACVINTYPF)) 1901.293,193
193 NSAVF = MOD(ISHTP(INSHIP).1040000)
ISHIP(IDSHIPY = NSAVE + NEXT * 1000000
GO TO 1171%
196 IF C(UJ=-KK} 196241962+1961
1961 JJ = 1
IF t(J) - KSAVF} 19624193,1962
1962 IF (NNFACUJJ)) 197,1901.197
197 J 1 ‘
I = NNFACUJD
CALL LOAD
GO YO 191
461 FORMAT (/710X 4HAT LF5.141hH DAYSe SKIP NO. +I3+18H ARRTVFN AT PORY
1 oI2,34H YO JOIN QUEUE FOR FACILITY TYPE ,I2)
601 FORMAT(/10X.4HAT oF5.1416H DAYS, SHIP NO. +I13+154 ENTERING PORT o
1I12+.11H FROM QUrUED
1181 FORMAT(/10X 4HAT LF5.1+16H DAYS. SHIP NO. +I3+18H ARRIVFN AT 20RY
1 o+I2422H SERVICED AT FAG. TYPELI2¢ SH FOR - FS5.2+5H NAYS,12H.FINA
2L VOL = F6,.0s BH MTLPCT= Fho.0 ) .
14€ FORMAT(///710H SHIP NO. ¢ Ik, L{BH LFAVING PORY NOy « T3+ &5H WITH N
10 CARGO FOR ASSIGNED DELIVFRY THEATFR, I3
1743 FORMAT(///R0H YOUR ERROR IS THAT CURRFNT PORT IS NOT ON SHIP®S ITI
INERARY IN THE PRESENY EVFNT ///7)
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*NFCK PRINT1

16

SURROUTINE PRINT
C OMMON

1 NSTYPESNNPORY NFTYPF JNTHEAJNITINGTFVAL ,FSTOP, NSHIP,RDFNT(12),

2 CSTADM(A) «CSTTONCA) ¢PRODUC (646,80 «NTSTIIC,30) oKKTIME(646)«TINF,
3 KEVENT(Q1 00, NFVENT, TVENTLVIINTL LVFNT2,LVENT 3, TOSHIPKUORD,®N
COMMON

1 SPEEN(25) CAPAGN(25) ¢CAPALVY(25) 4CSTSFAIL25),CSTPPTI?25)NRAFTI2S),
2 KTRANS(?5) JADJTRNEZ5) o XARSHP(25) o TSHTP(400),ISHTPZ2(G00).

3 NPITINCLOI NPTITNLCL10) NPITNZCI0YJNTITNICLI0) ,NTFIFN2ELD),
& KPREF 1(250, KPPEF Z125)KCHANG(25)
COMMON

1 NFPRT1(20) JNFPPT2(30)ITHPRT (301« TNLACI0) yAUJPRT (30D ( CSTHAL (30),
2 OFTPRTI30) +TTRANSKFPRY1£30) KFPRT2(3D) ¢ADJRAY ,PRTNAMLE30,2)
COMMON

1 NKARGOWKARGOU&080) o TSH.ASTSYS(NQGLsNQ2+NQ3 s NCUEUF + KQUEUF (6800,

2 KGOGN1(€1000) 4 KGOGN2{ 10001 <CGOGN3(1200) +KGOGNG (1000) «NKGNGNANILD «
3 ADJICGOAY

COmWMON

1 KARGDL(30+B,6¥,NOPNRT{30)«NPREACI30+6) +KPGSHP (30,8),TOAPORTIZD),

2 KRGGFN(3N48) ¢ NPOOL «TOUVTVOLAV 25D« TVOLUS(?5) ,TVAVI6.h ). TVUS K46
COMMON/AZ ONRNBAMIG. 2}

COMMON/SEL /TKF (X0)

DIMENSION NTAB1U100)NTAB2U1DD ) NTYARIU100),TTABSI100)
COMMON/NNTAB/NTARE200)4NT

NIMENSION NFACTR) JNTOTYP(R) ,TFMPL6.H)

COMMON/C/ KRGD(40) 4 NPOOLM{&J) 4 NTSTOP
LVFENT1=0

LVFNT2=5
LVENT 3=D
TVFNT=TIMF +TEVAL
GALL PUT

IF (IQUT) 242,32
HRITE (6,101)
KRGSCR=1
¥RAOMNGAS)
KRGGCR=0
no 4 I=1,A
NTOTYP(I) = 0

MF = 1

SAVFE = CSYSYsSszi1000000.

IF C(ISW) 591Cs5
WRITE (641020 TIMF

WRITE (64103} TIMF, SAVF, NPOOL

I=1

IF (IKE(1Y JNEL 1} GOTO 8A
IFLIOUTY 11.11412

HRITF (601 3) To(PRTNAMIYT(K) 4K=1,42
GO 7O 16

WRITE (6,100 T,

(PRTNAMITK) yK=1,2)
DO 16 K = 1,6

NFAGIK) = O

N0 16 J = 1.8

NFACIK) = KARGDLIT<JoK) + NFAG(X)
K = 1

IF (I0UuTY 21,21.20
WPITE(he17)
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271

2r2

273

2h

281

282

283

29

291

292

293

70
T2

71

20

25

26

27

30

35

&0
50
55
60

65

75

GO TO 25

WRTTE (f4105) (ONRNAHIK D)o 71420 (KARGOL(IsJeK)y JsieA) NFACIK)
K =K ¢ 1
IF tk - F ) 20420,25
DO 26 K = 1,4
NFACIK) = 0
NG 26 J = 146
NFACIKY = NFAG(K) + KARGOL(T(K,J)
NTOTAL = 0
DO 27 K = 1.8
NTOTYPI(K) = NTOTYPIK?® & NFACIK)
NTOTAL = NTOTAL ¢ NFAC(K)
IF (IoUVY 273,271,272
WRITYE(64276) ( MFACIK), K=14A), NTOTVAL

G0 YO 273
WRITE(6,112) { WFAGIKD). K=1,8), NTOVAL
KRGOCAR= KRGNCRe NTOTAL
ITFMP = 0
00 28 J=1.,.4
ITEMP = ITFMP + KRGGFN(1,.J)
KRGGCB = KRGGCR ¢ ITEMP
IF (ITQUT) 281,281.2A2
HRITF (64284 VIKRGGENIT 4 U)o J=1,8) (TTFMP
GO TO 2A3
WRITE (6,113) I
HRITF (64107) (KRGGEN(I«J) oJ=1,8)TTEMP
ITEMP = 0
DO 29 J = 1,8
ITEMP = ITEMP & KRCGSHP I U
KRGSCR = KRGSCR ¢ ITEMP
IFCTIOUT) 291,291,792 R
WRITE(Ey2GIIKRESHP (ToM) od=1.8),ITEMP
GO T0O 293
WRITE (6.,106) I
HRITE (64107} (KRGSHP {TeJV e J1e8) LJITEMP
WRITE (6.L08) 7
WRITF (b.109) INPRFAC(TIVJ)y J=14NFTYPF)

J=1

NFAC(J) = MOD{ KFPRT1(I)/71000°**(J)-1).1000)

Jg=J + 1

IF J - 3) 3C+354+35
NFAC(J) = MODTU KFPRT2(T1/71000%%(JU~6),1000)

J=J + 1

IF (J - NFTYPF) 35+,35,40
IF (NQUEUF) 50.70,50
K=1

TF ( MOD(KQUEUE(K), 106} - T ) 65,60,70
L = MOD(KQUEUELIK) »100000.10)

NFAC(L) = NFAGCIL) + 1

K= K ¢« 1

IF ¢ K -« NQUEUF )} 55,55,70

IFCIOUT) 71473472
WRITE (6.,110) 7
WRITE (6,109) (INFACIS), J=1,NFTVPE)
JSAVE = 0
Jd=1
JSAVE = JSAVE ¢ NPRFACI(T.J)
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1 J=J s 1
TF (J ~ NFTYPF)
80 SAVE = JSAVF
SAVE2 = NOPORT(I)
IF(SAVE.LF.0.) GO TO a6
SAVE =(SAVF2 / SAVE) * 1g0.
A6 TFISAVE2.LF.0.) GO TO 87
SAVEZ2 = TAPORYCIY / SAVF?
A7 TFATOUT) B70.A70.871
ATL WRITE (6,111) T, SAVE, SAVE?
ATY MF =MF + 4
IF (IKE(MF) . EQ.C) GOTO 99
IF (MF.GT. 30} GOTO 99
IFCTOQUY.LELO) GO TO an
HRITE (64101)

T5.,75,80

S

A8 T=1e¢4q
¢ IF (I.€Q. TKFIMF)) GOTO 1§
‘ GOTO AR
Q9 IFCIOUT) 991,991,992

g 991 HRITE (64116} (NTOTYP(I) ,Iz1.8)
1 992  WRITE (6,116) KRGGCBKRGSCH KRGNCH
; MIME = TIME
: - MMIME=MIMF /5
! NPOOL M(MMT MF) =NPOOL
. KRGD ¢t MMIME ) =KR GNCA
NTSTOP=TST NP
IF(TOUT,LE.0) GO TO 100D
WRITE (6,181)
WRITE thett?)
1000 DO 100 T = 1 NSTYPE
SAVE=D,
IFITVOLAV LIV LF.0.) GO TO 100
SAVE = 100. * TVOLUSUI) 7 TVOLAV(I)
IF(IOUT.LFE.0) GO TO 10g
! WRITE(6,118) I, SAVE
' 100 COMNY INUE
DO 150 T = 1 NTHCA
DO 158 J = 1 .NTHEA
TEMP(I,J) =0,
; IF(TVAVIT W JS .LE,0.) GO YO 150
> TEMPIILJY = 1004 ® TVUS(TLJ) /7 TVAVII.J)
158 CONTINUE
TEFIOUY,LE o () 50 TO 152
; WRITE(B,119)
: N0 151 I = 1,NTHFA
151 WRITE(6,120) T ATEMPIT4J) oJ=4oNTHER)
152 SAVE = g.
SAVEZ = 0.
WRITE (6s117)
N0 155 T = 1, NSTYPE
SAVE = SAVF ¢ TVOLUS(I)
155 SAVE2 = SAVE2 ¢ TVOLAVID)
IF(SAVF2.LEe 0s) GO TO 156
SAVE = 100. * SAVE/SAVE2
156 WRITE(G,11%) SAVE
WRITE(6,101)
D0 1561 Iz1,N”
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NTABLITI)=NTAB(I)/75080800000
NTAB2(I)=MODI(NTAB( I)/10000600,100)
NTAB3(I)=MODINTAB(TI)/100000.100)
TTAB&A(I)=NONI(NVAB(I),100000)

1561 CONTINWE
TF(IOUTWLE . Q) 60 D 1562

HRITE(Ry 1S60) CANTABLUJISNTABZ( ) NTABI LI} 2TTABAIJID) v U1 eNT)
RETURN 1

1562 NT=¢ :
101 FORMATULIMHLY

1062 FORMAT(///747Xy IHAT <FS5.,1437H DAYS, T HE G AME ENDF D

103 FORMAT(///7646Xe33HS ¥ S YT E M STATUS AT FSele9" DAY
1S/7/726X4 20HCUNMULATIVE SYSTEM COST =,F8.349H (MIL £),10Xe3I3HCURRENT
2 NUMBER OF SHIPS IN FOOL =,I&47//54Xe31HP O R T INFORWMATII

S 3 0 NV

104 FORMAT(//49Xs25HCARGN DELIVERFD TO PORT ,1242Xe?A6,

1 15H BY TYPF (MT)//
265Xy L1OHCARGO TYPE/ 28X SHOWNER. 15X92H 147X92H 247X 2H 347X ZH 4y 7X
302H 59TXe2H B97Ye2t 747TXe2H ByHX,SHTOTAL)

105 FORMATE/ 25X +2Abe6Xe 819, I10)

106 FORMATU(// & 1Xy 41RTCTAL AMOUNT OF CARGN SHIPPED FROM PORT ,LI2.15H
1 BY TYPE (MT)/3WNe2H Lo7Xe2H 247Xa2H T47Xe2H Go7Re2H 5.7X42H 6,7X
202H Toe7Xg2H Be6XSHTOTAL )

107 FORMAT (34X ,81I9.T10 )

108 FORMAT(//41Xe37HNUMBER OF SHIPS THAT HAVE USED PORT 17.18H
TACILITY TYPE/SSXe2H 146Xe2H 245X 42H Je5X12H Gy5Xe2H S5,5%2H K}

4 109 FORMAT (51X .6IT7)

110 FORMAT (/7 29X,61HNUMAER QOF SHIPS(INGCLUDING THOSF IN QUFUF) CURRFNT

1LY AT PORT I2418H BY FACILITY TYPE/SS5X¢2H 1,5X42H 2+5Xe2H 355X,
22H oS5 Xy2H 545Xe2H 6)

ot A b £ L e

NP
et el B 4

RY F

i 111 FORMAT (/7 30X+ 58HPERCENTAGF OF SHIPS THAT HAD TO WAIT To NISCHARGFE
P 1 AT PORY 412¢5H = oFS5ets 9H PER CENT/ 46X+36HMEAN WAITTYNG TIMF O
2F THESE SHIPS = +F5.1,7H DNAYS )

e et e et AP 4t ik A ANl st i 1. s Tt

112 FORMAT(/32X+SHTOTAL s6X,819,I10)

: 113 FORMAT(// 41XsWiHTOTAL AMOUNTY OF CARGO GENERATED AT PORT +I2.15H

§ BY TYPE (MT) /39X 2H 147Xe2H 2e7Xe2H Jg7Xe2H LoTXe2H G47X42H 647X
292H ToTXe2H B4 AN SHETOTAL )

b 114 FORMAT ( 40X, 2H= , F6.1)

R 115 FOPMAT( /425X 12HLARGD TOTALS + S5Xe33HTOTAL AMOUNT OF CARGO GENE
= 1RATED = T12/42X+33HTOTAL AMOUNT OF CARGO SHIPPED = T12/742%.33KHTO
F

2TAL AMOUNT OF CARGC NELIVERED = T127 )
11Ff FORMAT( /41X, &QHCUMULATIVF DELIVERFD CARGO 8Y TYPF (MT)/3A8XK.2H 1,
L17Xe2H 207X 7H JaTXo2H Uo7Xe2H S547Xe2H B47Xe2H To7Xe2H A/3kXAT9)

117 FORMAT(// 24X 47GHPFR GENT OF SHIP VOLUME USED RY NON-ITTNFRARY SH
1IPS LEAVING HOME THEATER /77)

3 11t FORMAT (30X410HSHIP TYPE 16, 14H 'iSFD VOLUME F6.1)

119 FORNATI(///74+25X.76HPFR CFNT OF SHIP VOLUME USED AY NON-ITINFRARY SH
1IPS LFAVING HOMF THFATER /740X 1 IHDESTINATION THEATFR/Z 25X,
2ARHORIGING HX ¢ 1H19IXe 1H24IXe 1HIs INe 1HOE L IN, LH5,9X1HA/26 X« THTHEATFR )

120 FORMAT (2AX I1,6Xe6(FhetelX) )

1560 FOPMAT (26X AIHSHIP TYPE,5X411HORIGIN PORT,5X,16HDFSTINATION PORT, 5X

Ce3HETA//(/29 912120 e 12617Xe12,11X-F5,19)

s np A

g
ol amn A b

13 FORMAT (/50 X.*POPT ¥eI24 3X42A6)
¢ 17 FORMATIZ2SX %CAPGO TYPE® 11X 0 ®1%e8Xo%2% ,8X,23%,8X %42 ,8X,¥5%,8%X,%6
! CP B *T*,AX,%8")

274 FORMAT (25X +*TOTAL DELIVFREN *,819,110)
284 FORMAT (25X «*TOTAL GENERATED #,8I9,11p)

B L
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*DECK PUTH
SURROUTINF PUT
COMMON

1 NSTYPE,NNPORT JNFTYPENTHEALNITINGVFVAL,TSTOP,NSHTP,RDENT (12},
2 CSTADMIG) yCSTTON(8) PRODUCC6+648) JOISTI30,30) XKKTINF(64R)TINF,

1
3 KEVENTC(WL100oNEVENT, TYENT,LVENTLoLVENT2,LVENT 3, TOSHIPKMORN, RN i
COMMON :
1 SPEED(25) CAPACH(25) +CAPACV (25) oCSTSFA(25) ,CSTPRT(25) 4NRAFT(25), .
2 KTRANSI?5) AGUTRN (26 ), KARSHP (25) JISHTIP(400) o ISHIP2(&00), by
3 NPITINCLOY ,NPITNLICL1OV NPITN2C10) (NTITNLIC10) ,NTITN2(10), ! ?
4 KPREF1(25), KPPEF $(25) 4KCHANG (25)
COMMON i
1 NFPRTL{30) NFPPT2(30)T THPRT(30) ¢ TNLA (30) ,ADJPRY (301 CSTHOLY3O) }
2 DFTPRTI30D}TTRANGKFPRTL(30) ,KFPRT2(30)«ADJRAT PRTNAM( 30420 1
COMNMON 1
1 NKARGC,KARGO(&000) ¢ ISHeCSTSYS, NQ1«NQ2,NQ3,NOUEUF 4KQUFUZ (%88 ,
2 KGNGM1(1000) +KGOGN? (1000) +CGOGN3(1000) 4KGOGNG (10000« NKGAGNLANJILN o
X ADJICGO(R)
" COMMON
1 KARGDL(IQ oAeh) ¢NNPORT(I0) . NPRFACI30+6) 4KRGSHP (30,8) . TOPORT(30) 4 b
2 KRGGFN(3048) 4 NPOOLINUT, TVOLAV (2514 TVOLUSI?25) , TVAVE 6,60 TVUS(646) 3
COMMON/A/ ONRNAM(647) ]
TIMETY = 10, * TVYFNT
KTP = TINFTY i
KTEMP = €(( LVENT1*100 + LVENT2) ® 10 + LVENT3) * 10000) + KTP j
K = MEVENT ¢ 1
NEVENT = X
IF INEVENT = 1 ) 30341
1 KTEST = MOD(KEVENT(K=1),130000 ,
IF (KTEST - KTP) 242,32 ;
2 KEVENT(X) = KEVFNT(K=1) y
K = K=1 '
IF (K=1) 3,3.1
3 KEVENT(K) = KTFMP
PETURN
FNN
3
§
4
K
§
3
3
i
1
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*DECK QUEUF1

SURROUTINE NUF UF

COMNMON

1 NSTVYPENNPORT ¢ NFYVPE (NTHEAGNITINGSTFVAL ,TSTOPNSHIP,RDFNT (123,
2 CSTADMIAY «CSTTONKIBY PRONUC (6469 B NIST(IC35) oKXTIME(H6) TINF,
3 KEVENT(LLOV NEVENT, TUFNTLLVENTLLVFNT2,LVENT3, INSHIP,KWORDRA
COMMNON
1 SPEED(25) +TAPACHI2S)Y CAPACV(25) CSTSEA(25) ,CSTPRT(25),DPAFT(25),
2 KTRANS(25) JADJTRNI25) KARSHP(25) 4 ISHIPLGLO) + ISHIP2(400G),
3 NPITINCLOD NP ITNLL{ 10V NPITN2C(10V JMNTITN1C(10) NTTTN2(1D),
L KPREF1(250V, KPPEF2(25) XKCHANG(2S)

COMMON
1 NFPRT1(I0) NFPRT2UIG)ITHPRT(I0)TNDLAI3I0) yADJIPRTIRA) (CSTHOLI3D)Y,
2 DFTPPTI3IB) TTRANJKFPRTL(30) JKFPRYZ(30)ADJRAT ,PRTNAMI30,.2)
C.OMMON
1 NKARGOKAPGO(LDDO) + TSHLCSTSYS o NQRL.NO2 <« NQ3, NQUEUE KQUENF(&0DQ?,
2 KGOGNLi(1000), KEOGN2(1800) .CGOGN3I(1000) +KGOGNG (1000) NKGONLNLADILD,
3 ADJCGOIN)Y

C OMMON
1 KARGOL (30 «8,6) ¢ NOPORT(ID ), NPRFAC(30:6) yKRGSHP{30,0) . TOPORT (30,
2 KRGGFNI30+8) g NPOOLSTOUTSTVOLAVIZ25) . TVOLUSHE?5) ,TVAVIG,6)TVUSIA,H)
COMMON/A/ ONRNAMI(6,2)

L = NOUEUF
TF (NQ3) 7204128
=1

LSAVE = NMONDIKQUEUE(NY,100)

IF C(LSAVF - NN1} 304,99
MSAVE = MOODIXQUEUE(MY/1080008,10)
IF (MSAVE - NQ 2) 3e6e3

M= Me1l

IF (M-L) 545 +99

NQ3 = KQUEUF(NM)

KQUEVUE (M) = KQUFUE(M+1)

M = Mel

IF (ML) Telo 8

NQUEDE = NNDUFUE - 1§

GO T0 99

IF (L) 2142421

LSAVE = MODEI{KQUFUEIL),,100)

IF INQ1~LSAVE) 22,23.,24
KQUFUE (L+1) = KNUEUF L)

L =L~-1

60 TO 20

MSAVE = MOD{(KQUEUF (L) /100008,10)
IF (NQ2-MSAVE) 2202 426
KQUEUVE (L+t) = NQ3

NQUEUE = NQUEUF ¢ 1§

NOQPORT (NN1? = NQPORTINGL) + %
RFTURN

ENY
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SUBROUTINE 2NG
COMMON

1 NSTYPF NNPORT NFTYPF NTHEANITINSTFVAL JFSTOP,NSHIP,ROFNTIL12),

2 CSTVADNM(OY «CSTTONIB) PRODUC (64 64h) (NISTIICIC) JKKTTHF (6L 6) ., TINF,
3 KFVENT( Q10 NEVFNT, TVENT LVENT1LVENT2 LVENTIINSHIP,KWORNRAN
COMMON

1 SPEFDNI29) <CAPACHI2S) CAPACY(25)CSTSFAI2S) LCSTPRT{25).DRAFTLE2S),
2 KTRANS(Z6) JANJTRAN (25) JKARSHP (255, TSHIP (LL0) , ISHTP2ILOCY,

3 NPITVINGIOY NPITNL (10D MNPIVKRZ2(* O) NTTTMI(10) NTTTNZI10}.
b KPREF1(25), KPPEF 2125)KCHANG(25)

C.OMMON

1 NFPRT1(30) NFPPT2i30)ITHPRT(30).FDLAC3OP ,ADJPRT £30),CSTHNL 3D,

2 DFTPRT(IG) TTRANGKFPRTLEIG) JKFPRT20300, ADJRAT PRTHAN(30.2)
COMMON

1 NKARGOJKARGOIADEO0) s ISHLOSTSYS G NQLNQ2, N3, NUI'ZUF o KQUEUF 16005 &

2 KGNGN1(1000) 4 KROGNZ211008)CGOGN3(10000,KGOGNS (1000) 4 NKGNGN4ANILD,
X ADJUCGROINY

COMMON

1 KARGOLU30 48+8)oNAPURTII0)» NPRFACIIN6) KRGSHP (311.8) . TOPORY (30},

2 KRGGFNI30 +A) e NPOOL « IOUT, TVOLAVI?25) ,TVOLUS(25) . THAV(GR.6).TVUS(6,A)
COMMON/A/ ONRNAMI6,2)

SAVE = RN * 37,
ISAVE = SAVF
SAVEL = ISAVE

/N = SAVE - SAVF1
RCTURN

FND
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*DECK TAKEL

SURROUTINF TAKF

C CMMON

1 NSTYPENNPORT JNFTYPE JNTHEANTTIN, TEVAL ,TSTOP,NSHIP,RGENY (120 o
2 CSTADMEAY (CSTTUNIE) PRODUC A6 +8) oNIST 30,300 KKTINE(GLR) (TINF,
3 KEVENT(410),MFEVENT TVEWNTALVENTLGLVENT2,LVENTIJNSHIP, KWORD, RN
COMMON

SPEENI25) CAPACH (25) ¢CAPACV(25) ,CSTSEA(25) ,CSIPRT(25) . DRAFT(Z5),
KTRANS (259 JADJTRN (25, KARSHP(25) o ISHIP(L00) ,ISHIP2(6J0Y.
NPIVINCL10) JNPITNLULO)JHPTTN2CLO) JNTITNLI107NTITN2CL )Y,
KPREF1125), KPRFF2(25) +KCHANG (25)

COMMON

NFPRTL1(30Y (NFPPT2(30)ITHPRT(30,.TOLA(30),AUJPRYT(3D).CSTHDL(30),
OFTARPT(30 ) TTRANJKFPR /LI30)KFPRT2(30),ADJRAT ,PRTNAN(38.2)
COMMON
1 NEARGC,KARGOU&DPO0) ¢ ISHCSTSYS,NGLNQ2,NQI,NQUEUF .KQUEUF (400Y .,
2 KGOGN1{1000? KAOGN2¢1000) <CGOGNI (10009 4KGOGNA (10800 o NKENGNADJLD.
3 ANJCGOC(A)

COMMON
1 KARGOL(30<AAI,NOPORT(30) NPRFAC(30:6) KRGSHPI3U48) «TRPORTLID),
2 KRGGEN(I «B) ¢ NPOOL»TOUT, TYNLAVIZS) o TVOLUSL25) ,TVAV 6,63, TVUS (6,46
COMMON/ZAZ ONRNAMIB,2)

& W

~N

KWORND = XFAIENT (MEVENT)
KFE'VE! {(NFVFNT) = 0

NEWr 4 = NEVENTY =

Tr» = MOCIKHORD L1000

TIKE = TP / 10

TNSHMIP = XMORD 7/ 10080300

I = NODC KWOROD /7 100608, 1090 O
IFUi GV .AND.ToLF.h) GO TO 12
WRITE(6.,1000 TIMELINSHIF,TY
FORMAT (5X o FRLL <2 (11X, T6)})

GO T 7

GO TN (142¢30845e60) 4 1

CALL MOVF

CALL PNRT

CALL CARGFN

CALL KRGFVL

CALL PRINT

60 T0 ?

CALL FMNOGAM

RFYURN

FND
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Copiles

INITIAL

DDR&E (H. Kreiner)

Defense Logistics Studies/
Info Exchange

CNO
1 OP 323
(Capt. Christenson’
OP 405
OP 412
OP 962
OP 964

— s pet s

CMC LPC
CMC POR
CMC RD-1 (A. Slafkosky)
CMC RDS-40
(Col. N. 3chnippel)

= s e )

MCDEC (Lt. Col. T. Wheeler)
MSC M-6X (J.A. Engli %)

COMANVBEACHGRU 2
(Capt. G.T. Dyer)

COMOPTEVFOR 732
(Lt. Cdr. A.C. Van Allman)

NAVMAT

1 o08T2
1 08TZ2

(Ltc Cdr. E. Dieterle)

USNA LIB

NAVPGSCOL Library
(R.E. Jamison)

NAVWARCOL, CEN WAR GAMING
NCSC (C.B. Koesy)

NCEL LO3M, Port Hueneme
(D.J. Lambiotte)

DISTRIBUTION
Copies

1 NSWC, White Oak
(J.H. Armstrong)

1 NOSC (R. Beitscher)
6 NAVSUP
5 SUP 045 (M.R. 0°Reagan)
1 SUP 05
1 NAVFAC 031A (M.%. Essoglou)
5 NAVCHAPGRU

12 bDC

CENTER DISTRIBUTION

Copies Code Name
1 1175 T.E. Mansfield

1800 G.H. Gleissner
180903 D. Harris
185 T. Corin

187 M.J. Zubkoff
2, 187 M. Gray

[ e 2 T

10 5214.1 Reports Distribution
1 522.1 Unclassified Lib (C)
1 522.2 Unclassified Lib (A)

101

i
;«
§
!

e e e

B

e e m ek e ey




£ miﬂw AT GRS ;gir £

s TR 2

EEI M "t'vV m% &ﬁ\f rew

n—?&:&u l}l’!"l !ﬂE "‘Il gt | M
L, PalIee wREaiass s .

3 A %

" LARRY A mE

M’i‘*ﬁ“‘ﬁ& “ﬁﬁz ﬁf




